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The cover of this report is a map of the 
City of Fairfield depicting the Fairfield 
and Cordelia planning areas. This map 

was prepared on ABAG's computerized Bay 
Area Spatial Information System (BASIS). 
The patchwork areas show the census tracts 
in the Fairfield area. The shadings 
represent population density within each 
census tract as taken from the 1970 census 
of population. The shadings show population 
density within the tract; the darker the 
shade, the more dense the tract population. 


P2USN 2 ee Ne G 


11€ Es Gparation of this -report was financed 
in pert through an urban pl l 
r anning 

do ence ple Gg orant 3from 

. es : partment of Housing and Urban 

evelopment 1S] 

ae oe ere e the provisions of Section 
f using Act of 1954. as amended. 


THE CRIS MODEL 


COST REVENUE IMPACT SYSTEM 


CITY OF FALRFIELD, CALIFORNIA 


October 1978 


Digitized by the Internet Archive 
in 2024 with funding from 
state of California and California State Library 


https://archive.org/details/C 124878718 


i 


ACKNOWLEDGEMENTS 


The Association of Bay Area Governments gratefully acknowledges 
the continuing assistance provided by Mr. Gary Gouvea, Director, 
Department of Environmental Affairs for the City of Fairfield and 
Mr. Carl Thorsted, Director of Operations, Fairfield-Suisun 


Unified School District. 


Acknowledgement is also given to the 


many department heads and staff members of the City of Fairfield 
for their contributions to this project. 


Project Managers 


Principal Author 
Contributors 
Systems Analysts 


Consultants 


Graphics Designers 
Cartographer 
Typists 


Printers 


Special Assistance 


Disaster Control 
Committee 


Jay Bodutch, Senior Planner, City of Fairfield 

Stan Hoffman, Principal Planner, Association 
of Bay Area Governments 

Charles R. Lewis, IV 

Jay Bodutch, Don Codella, Stan Hoffman 

Don Codella, Kirk Brezee, Wayne Day 


Caj Falcke, Phil Lankford, Earl Bossard, 
Charlie Long 


Participating Staff 
Margie Faulkner, Pat Wong 


Karen Graser 
Bonnie Huff, Kay Lotz, Joe Smiel] 


Julie Catalano, Grady McMurtry, Tim Robinson, 
James Lowe 


Nancy Shyer, Adela Castro, Lee Young 


Bruce Fitting, Barbara Regan, Norma Jellison 
Doug Detling, Michael Visconti 


TABLE OF CONTENTS 


Chapter 


tie INTRODUCTION 
II. COST/REVENUE ANALYSIS 
Lilie ee Lie CRLS MODE 
IV. THE DEMOGRAPHIC MODEL 
Vee Lob OPERATING, SUBSYSTEMS 
General Revenue 
Education 
Police 
Fire 
Sewer 
Water 
Street and Road 
Parks and Recreation 


General Government 


APPENDIX A 


APPENDIX 8B 


Chapter I 


INTRODUCTION 


Background 

In 1973, the City of Fairfield, California, applied for 
Federal assistance to construct a 10-12 million gallons per 
day (MGD) wastewater treatment facility. The project was 
designed to upgrade the existing level of wastewater treat- 
ment for Fairfield, Suisun City and Travis Air Force Base 

in conformance with the standards of the Regional Water 
Quality Control Board. The proposed sub-regional plant was 
expected to serve a vast new brewery and “Cordelia”, a new 
community in the south west portion of the City. It was 
expected that Cordelia would have a population of 37,000 and 
employment for 8,000 basic industry workers. The sewage 
treatment plant was designed so that capacity could be added 
as the new community developed until the plant reached the 


full-scale capacity of 30 MCD. 


In September 1973, the ABAG Executive Committee expressed its 
reluctance to approve the full-scale sizing of the facility 


until several concerns were resolved. Amon: these concerns 


was the desire to see a plan formulated for managing the 


Cordelia growth center as a bona fide new community. A 


method to stage growth was envisioned as part of this manage- 
ment plan. This staging of growth was seen as a method that 
would guard against fiscal imbalance and inequity in the 


delivery of municipal services. 


In November 1973, the Department of Environmental Affairs of 
the City of Fairfield requested APAG's assistance to "perfect 
Fairfield's management competence to maintain the form of the 
new Cordelia growth center". This request was followed by a 
formal proposal in January 1974, for the joint ABAG-City of 
Fairfield development of a system of analyzing the cost/ 
revenue impacts of development proposals. After reviewing 
the merits of the proposal, ABAG approved a joint work pro- 


gram in February 1974. 


The rapid growth of suburban communities over the 1950's ana 
"60's caused unplanned impacts on the public service delivery 
and utility systems. Many communities began to deal with 
these impacts with traditional techniques (e.g., density con- 
trols and building moratoria). Others reached out for newer 
techniques that were destined to be reviewed by the courts 
(e.g., imposition of growth rates and UA ie KLINE 


Sometimes these 


approaches were successful; sometimes not. 
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In this atmosphere, the City of Fairfield and ABAG began to 
explore management techniques that would assist in implementing 

a Cordelia general plan. In the context of Fairfield's overall 
community goals, it was decided that the development must be 
fiscally sound and not place undue strains on the existing 
public service systems. The development of a system of financial 
accounts to analyze the costs and revenues resulting from new 
urban development seemed appropriate for these objectives. 

Over the course of the work program, the system of financial 
accounts has acquired the general rubric of the "Cost Revenue 


Impact System" or simply, the “CRIS Model." 


The CRIS Model is a computer system designed to measure the 
public costs of land development. It is a model because it 
attempts to replicate public decisions regarding the provision 
of urban facilities and services and predict the operating 
expenditures associated with this provision into the future. 

It measures the public costs through a variety of procedural 
techniques commonly refered oes fiscal impact analysis. As 
used here, fiscal impact analysis is the projection of the 
direct public costs and revenues associated with residential 

or nonresidential growth to the local jurisdictions in which 
this growth is occuring. Basically, then, the CRIS Model 
estimates the demand for new municipal services (including 
schools, streets, parks, sewers, etc.) and demands for increased 
service levels (including police, fire, recreation, domestic water, 
etc.) aS a result of new residential and non-residential 


development. 
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The CRIS Model is designed to serve as a tool in planning by 


providing local decision-makers with estimates of the fiscal 


effects on the City budget (e€.g-, expenditures for municipal 


services, revenues from taxes and fees, etc.) of new develop- 


ment. BaSically, this tool can be used in two ways--short- 


range budget analysis and long-range planning decisions. 


Cin the short term (one to five years) the GRES 
Model can be a valuable aid in projecting public 
Senvice vequirendnts and analyzing department 
budget request. The model can also predict the 
effect of proposed developments on public facili- 
ties, thereby allowing the City to program capital 


development and expansion. 


°In the long term (five to ten years), the CRIS Model 
can be used to predict the fiscal consequences of 
planning and policy patterns. In this way, the model 
can help to manage anticipated growth and bring 
development into closer harmony with the General Plan. 
CRIS can also form a link to integrate planning more 


directly with policy formation in the political process 


The CRIS Model can be an important tool for both “the Ca by 
planner and City Administrator. The primary purpose of 

CRIS is to measure impact of growth in terms of dollars of 
cost and revenue to the City. The model 1S capable of main- 


taining and providing valuable information on equipment: 


i 
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inventories, capital facilities, personnel requirements, and 
land constraints. The CRIS Model also can provide information 
concerning the relationship of costs and revenues for alterna- 


tive development patterns and policy decisions. 


The model cannot give the decision-maker information about 
the intrinsic "goodness" or "badness" of decisions. Develop- 
ments which project a revenue/cost ratio of less than unity 
may still be considered desirable by other, noneconomic, 
goals or criteria. Thus, the CRIS Model is essentially a 
technique that must be used in an overall planning and 


decision-making context. 


Pale lie lashiscory 


Many settlers who came to California during the gold rush 
settled in the Fairfield area to raise fruit, sheep and 

cattle. In 1857, two of these settlers, Captain R. H. Waterman 
from Fairfield Connecticut and Mr. A. E. Ritchey, offered to 
Give Solano County approximately 16 acres of land. The land 
was located north of what 1S now known as SuiSun City. The 
gift, however, was conditioned upon County officials relocating 
the County seat to this site and calling it Fairfield. The 
County agreed. The town site was surveyed and the plot filed 


for record on May 16, 1959. 


The completion of the railroad between Sacramento and Benicia 


in 1879 provided passenger service and shipr ng facilities to 
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the Fairfield area. Suisun City .soon became a Southern 


Pacific Railroad freight division center. Later branch lines 


were extended to Vallejo and Napa. 


With the railroad playing a vital role in the community's 
growth, Fairfield and the Surrounding area developed slowly 
and steadily as an agricultural center. On December 12, 1903, 


the City of Fairfield was incorporated. 


In 1943, the United States Air Force established an Air Trans- 
port Command base at Travis Air Force Base. The Air Transport 
Command was the predecessor of the present Military Air Trans- 
port Service (MATS). Since its establishment, Travis has 
steadily expanded in function and size. The growth of this 
base has led to a corresponding population growth in the City 


OfeFalrrreld. 


Fairfield Location 

Fairfield is located on Interstate 80, midway between San 
Francisco and Sacramento (see map). The City is in central 
Solano County, part of the nine-county San Francisco Bay 

Area. Thé City of Suisun City, one of the oldest incorporated 


communities in the county, lies immediately to the south of 


they ratrriela Crey™ Limits, 


Physically, Fairfield is a large city, €ncompassing more’ than 


25 square miles. Yet the present city population uses only 
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one-fourth of this area. At present, much of the city area 


is either part of the air base or undeveloped open space. 


The population of Pairfield is about 54,000, but City otters 
anticipate the population will be approximately 80,000 to 
90,000 by the 2000. In 1971, Fairfield annexed a 5.8 square 
mile area known as Cordelia. Much of Fairfield's anticipated 


growth is expected to occur in the Cordelia area. 


Fairfield Government Organization 

Fairfield is a general-law city with a Council/Manager form of 
government. The City provides municipal services -- police and 
fire protection, street maintenance, building inspection, and 
parks and recreation -- through functional city departments. 
Other services are provided by Solano County or by single- 


purpose special districts. 


Fairfield is no longer considered a major agricultural center. 
The excellent highway and rail transport systems which once 
served the farms and ranches have made this an attractive area 
for industry. Most notable among the recent industrial 


developments is the Anheuser-Busch brewery. 


Fairfield has its own municipal water system. The Fairfield- 
Suisun Sewer District has responsibility for treatment of the 
City's sewage. The Sewer District boundary is contiguous with 


the limits of Fairfield and Suisun City. The District is 
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governed by a ten-member board composed of the city council- 


members from both cities. The sewer plant itself is owned by 


the City of Fairfield and leased to and operated by the District, 


The education of Fairfield school children is the responsibility 
of the Fairfield-Suisun Unified School District, Schools in 

the District cover grades K through 12. The boundaries of the 
School District extend beyond the incorporated limits of Fair- 
field and Suisun City to include extensive unincorporated areas 
of Solano County. The District is governed by an independently 


elected school board. 


Chapter II 


COST/REVENUE ANALYSIS 


What is Cost/Revenue Analysis? 


Most frequently and most simply, cost/revenue analysis or 
fiscal impact analysis is used to determine whether develop- 
ments will generate sufficient new revenues in taxes to 
compensate for the added public services required, But this 
is not the only purpose of cost/revenue analysis. Since 
cost/revenue analysis considers future revenues and the 
future mix or level of public services, it is most directly 
concerned with the future character of the community. 

Hence, if it iS possible to estimate the costs associated 
with growth, it. may further be possible ‘to eliminate: tne 
common service discontinuities associated with growth. This 


would allow the many public services which support both 


1 


enna eee Sat 


Institute, (1975), page 1. 


-purchell, Robert W. and Listoken, David, Fiscal Impact Analysis: 
American Association of Planning Officials, National Planning 


Conterence (MAY T)7h), ‘padie Tl. 
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residential and non-residential development to be ready when 


they are needed. Indeed, it is through this ability to 


predict future demands for existing or new public services 
that cost/revenue or fiscal impact analysis may be most 


useful to local decision-makers. 


It should be made clear, however, that cost/revenue analysis 
considers only the fiscal impact of land use decisions. It 
does not, like cost/benefit analysis, provide a framework 
for evaluating the effects of land use patterns on the 


general welfare, 


There are several methods of estimating the costs and revenues 
for a particular Operating system. Al] of these methods have 
inherent Strengths and weaknesses. The following sections 
provide summary descriptions of the methods of technologies 
Of cost/revenue analysis. Not all of these techniques were 
employed in the crits Model. The decision for the CRIS Model 


Was to avoid reliance on any one method, but to use various 


methods where they were most useful. fh Some cases, a 
0 


method was tried initially, but later rejected in favor of a 


more accurate or Simpler methodology, 


Estimates by Local Officials 


result of new development. This method Will often Conside 
G 


the maraqi 
Jinal cost of development, Including excess or deficient 
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Capacity. Frequently, however, these estimates consider only 
short-term effects and immediate budget or staff needs. But 
the results of this type of techniques are difficult 

to confirm and, in retrospect, this type of cost/revenue 


analysis has not been particularly accurate or reliable. 


Community Standards 


New or increased public expenditures can be estimated on the 
basis of established community standards. Many cities have 
set per capita policies for the provision of various public 
services (€.g. number of police per thousand population, 

acres of open space per thousand population, number of library 
volumes per person). In other cases, service standards can be 
determined from census information. This method assumes that 
new residents will have the same characteristics and public 
service demands as the existing residents. The community 
standards method does not provide for demand shifts or changes 
in the public service preferences of the new increment of 


population. 


Share Allocation 

Share allocation is a method of estimating the additional 
expenditures for new residents on the basis of the present 
per capita cost of services. The anticipated new residents 
are assigned a share of the anticipated costs proportional to 


their Share of the population. Again, this does not dis- 
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tinguish between new and current residents or the difference 
because of residents living in various types of development. 
But the per capita or share method is the most versatile and 


most frequently used method of fiscal impact analysis. 


Accountants Approach 


The accountants approach method involves the examination of 
annual budgets to determine the cost that can be attributed to 
new growth. The total cost of development is difficult to 
predict because this technique is net designed to estimate 
incremental costs. In addition, accuracy iS limited because 


at least some costs may be aggreaated or ignored. 


Demographic Pattern 

There is generally a Strong association between the demographic 
characteristics of new residents and the type and size of 
housing units in a new development. Consequently, the service 
demands and, thus, the public expenditures for new residents 


can be estimated from the demographic characteristics of the 


expected new population. 


Income Patterns 


There is ample evidence that municipal revenues are Closely 


related to the household income level. Therefore, the 


r 


the taxes resulting from new development 
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Cross-Sectional Analysis 


Cross-sectional analysis employs the use of aggregate level 
data, such as expenditures for services, by several communities 
that are grouped by size. Regression analysis is used on 

the cross-section of cities to see if there are significant 


relationships between per capita expenditures and their rate 


of growth. 


Time-Series Analysis 

Time-series analyses use data on variables at different points 
in time to determine the impact of growth across the period. 
For instance, expenditures for a particular municipal service 
can be compared for successive years. The accuracy of this 
analysis is frequently limited when population is the only 
independent variable. Another limitation in time-series 
analysis is that of autocorrelation; this year's expenditure 


for a service is related to last year's level of expenditure. 


Econometric Models 

Econometric methods use multivariate regression analysis and 
other technigues to determine relationships between several 
explanatory variables and expenditures for some particular 
service. A problem with reliance on this technigue is that 
often there is no consistent and statistically significant 


pattern that emerges from the model. 
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Alternative Development Patterns 


Many communities have sponsored studies that test different 
patterns of development to determine which will result in 
the lowest per capita cost of providing equivalent services, 
Development densities or other characteristics are varied to 
determine which alternative is associated with the lowest 
public service cost. Shortcomings of this method are (1) it 
often does not consider revenues, (2) differences between 
Private and public costs may not be accounted, and (3) it 


frequently overlooks the annual Maintenance costs, 


What are the Limitations of Cost/Revenue Analysis? 


Cost/revenue analysis is not a panacea for local planners. 
Each tenchiaue or method of cost/revenue analysis has idio- 
Syncratic limitations. In addition, the general cost/revenue 


methodology has universal limitations which affect the whole 


fredid:. 


Ccographical/Jurisdictional Limitations 


All cost/revenue analysis must be delimited at some geographi- 


cal or jurisdictional] boundary. The analysis must te bounded 


by the fiscal system under consideration. Even the most 


government will fail to consider the fiscal impacts of develop 


ment which extend beyond tha City limits 
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the impact or direct externalities on neighborhing jurisdictions, 
These communities may need to improve roads that will serve the 
Shopping center or provide extra police services for traffic 
control. Moreover, the fiscal impact on other levels of govern- 


ment such as counties or special districts may be excluded from 


the evaluation. 


Relative/Absolute Costs 

Cost/revenue analysis predicts future fiscal impacts from 
anticipated development. However, this methodology cannot 
be used to predict future city or departmental budgets in 
absolute dollars of revenue and cost. Cost/revenue analysis 
is limited by the errors inherent in all predictions. Thus, 
the conclusions of cost/revenue analysis can only be seen as 


a relative rather than absolute measure of the fiscal impacts. 


Non Fiscal Issues 

Cost/revenue analysis considers only pecuniary costs and 
revenues. By definition, this type of analysis does not 
consider costs which do not or cannot have monetary values. 
A complete analysis of the impacts of a development must 
consider the nonpecuniary costs and benefits. For example, 
developments, of any type, may result in increased traffic 
congestion and noise. This can have the effect of reducing 
the guality of community life for all residents in a way 


which cannot be meaSured by the fiscal impact alone. 
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Ceteris Paribus Assumption 


The assumption of "all other things being equal” is empirically 
constrained. But models require the ceteris paribus assumption 
for their construction because it is not possible to specify 
all variables. For example, municipal cost/revenue analyses 
generally assume that the levels or standards of public ser- 
vice will remain unchanged despite the community growth. 
However, aS a community grows, the populace may demand new 
public services like public transportation, museums, or 
cultural centers. It is impossible for a fiscal impact model 
to forecast changes in public demands and compute the cost of 


new services, 


Final Justification 

Fiscal impact analysis is Only one tool for che *eit? adninis- 
trator and planner. Special caution must be exercised that 
cost/revenue analysis does not become the sole Or major 
determinant in the review of Subdivision or development 


Proposals. A development which yields 


community using non-fisca) Criteria, Similarly, a Proposed 


a-. i : 
Covelopment which expects to generate More Public revenues 


than public costs Should not be considered fiscally Justified 


and approved a@ priori. Some communities may COnSider open 


Space more valuable than the excess revenues generateg by 


fiscally sound Cevelopments, 


Boe 


Some communities may approve a low-income housing development 
regardless of its fiscal consequences. Thus, cost/revenue 
analysis cannot be used by itself to determine the economic 


justification of proposed developments. 


Chapter III 


THE CRIS MODEL 


onceptual Design of the CRIS Model 


ne CRIS Model is a specific application of cost-revenue 

ethodology to a local jurisdiction, the City of Fairfield. 
ne model attempts to replicate the daily operations of the 
ity of Fairfield and report the costs and revenues associ- 


ted with this activity. 


he general discussion of cost/revenue analysis in Chapter II 
eviewed several categories of analytic methods that can be 

sed to assess the fiscal impact of community growth. The 

RIS Model does not use any one of these methods exclusively. 

n its attempt to model all municipal functions in Fairfield, 

he CRIS Model has to be extremely detailed and complex. MThus 
he model is actually a conglomeration of several methodologies, 
dopting each specific method as the model situation warrants 


he application of that technique. 


‘he use of several methods of cost/revenue analysis in the CRIS 


lodel wasS a conscious attempt to incorporate the strengths of 


seo ie 
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each technique to the specific estimation or projection sit 


4 ; d 
ation involved. In addition, a particular hetnod Wee. 


selectively to avoid the adoption of an estimation technique 


unsuited to the situation or so methodologically faulted that 


its use would have debilitated the general analysis. Thus, 
estimates by local officials were used with caution when 

other methods proved impractical. For instance, official 
estimates were employed to determine the need for additional 
or specialized, support fiire fighting equipment as a result of 


anticipated development because fire deparment officials with 


a knowledge of the City were best able to make such a judgment. 


The community standards method was used to estimate personnel 
Or service requirements for the police and fire departments. 
However, established standards may not be consistently followed 
so, aS with the method of timing the construction of fire 
Substations, the standards were adjusted to bring them more 

in conformance with the observed procedures. This follows the 
generally accepted concept that departmental budgets provide an 


implicit standard of service level. 


Several other cost/revenue analysis methods were employed in 
the CRIS Model. For instance, demographic and income pattern 
methods were used in the model to relate the demographic 
structure of the new population to household Size and the 


income of the residents to the value of new dwelling units 
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In concept the model has three sections: inputs, operating 
subsystems and output. A Schematic diagram of the functional 


components in the CRIS Model is shown in Figure l. 


Input 

The CRIS Model has two basic inputs: (1) schedules of develop- 
ment, and (2) base data and parameters. The primary input of 
the CRIS Model is the development schedules. The development 
schedule consists of annual information regarding the nature 
and extent of proposed construction. These schedules actually 
drive the model by providing the basic data required for the 


computations in each of the functional subsystems. 


The CRIS Model disaggregates development schedules into three 
basic types: Residential, Commercial and Industrial (see 
Appendix A). Any number of each type of schedule includes 
information regarding the type of schedule, the year, the 
planning district, the sewer and water pipe required, the 

lane miles of streets, the Square footage of the structures, 

the acreage of the total development, and an estimate of assessed 


value of the structures. 


Much of this data is common to all three types of schedules. 
However, the development schedules also contain information 
which is specific to each type of development. For example, 

in the residential schedule, housing units are distinguished 

by multiple- and single-family residences. The housing units 
are further disaggregated into categories according to the nunm- 


ber of bedrooms. 
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Commercial development schedules distinguish between retail 
Sales and office units. The commercial development schedules 


report the number of employees and sales estimates. 


Industrial development is divided into light and heavy indus- 
try. During the general operation of the model only. projected 
schedules of light industrial development are used. Heavy 
industrial development has major impacts on city service 
requirements and municipal revenues and, similarly, major 
impacts on the CRIS Model; thus, for general operations, each 
heavy industrial development is entered into the model by 


special user intervention. 


Two items wien the commercial and industrial development 
schedules have in common are the number of water meters (from 
which an estimate of water uSage is made) and the expected 
sewer uSage. These factors are included because of the vari- 
ability in water and sewer usage that can occur between dif- 
ferent types of establishments. For residential units, water 
and sewer usage is simply calculated using an average annual 


use per housing unit rate. 


The information for the development schedules could be supplied 
by the local planning department, city manager, developer, con- 
sultant, or special interest groups. A unigue schedule is pre- 


pared for each development. The information required for each 
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development schedule is shown in Table I. It should be 
stressed that each project, whether residential, commercial, 
or industrial, must be represented on a schedule. The total 
amount of development by planning area each year is aggregated 
from the schedules by the model. This allows the fFlexibilsey 
of making various combinations of schedules so that different 


development alternatives can be easily compared. 


The second input to the CRIS Model is the base data and para- 
meters. In order to project public service costs and local 
revenues to the end of any analysis period the model must have 
the initial values for the baSic variables that are to be 
estimated. These base conditions include current inventories 
of equipment, personnel classificiations, school capacities and 


enrollment, and land use capability. 


Input parameters are values which are asSumed to remain con- 
Stant during the projection period. For example, parameters 
would be the number of students per portable classroom, the 
number of sworn officers per 1,000 population, the fee schedule 
for construction permits, or the maintenance cost per foot of 


sewer line. 


The Operating Subsystems | 


The functional components of the CRIS Model include Several 


specific subsystems. Each operating subsystem represents the 
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Average Value 

Square Footage 

SF Units 3 Bedrooms 
Average Value 

Square Footage 

SF Units 4+ Bedrooms 


; Average Value 


Average Value 


Square Footage 
MF Units 2 Bedrooms 


Average Value 
Square Footage 


MF Units 3+ Bedrooms 
Average Value 
Square Footage 


Total Structures 


Total Acreage MF 

Lane Feet (1 Lane) 
Lane Feet (2 Lanes) 
Lane Feet (3 Lanes) 
Lane Feet (4 Lanes) 


Lane Feet of 

Oversizing (4 Lanes) 

Lane Feet of Street 
Widening (4 Lanes) 

Sewer Pipe < 12" Diameter 
Pipe 12" Diameter 
Pipe > 12" Diameter 
Pipe Oversizing Fee 
Main Extension Charge 
Pipe < 12" Diameter 
Pipe 12" Diameter 
Pipe > 12" Diameter 
Pipe Oversizing Fee 


Water Main Extension 
Charge 

Storm Drain = 36" Diameter 
Storm Drain > 36" Diameter 
Pedestrian and Cycle Path 
Footage 

Planning District 


Commercial 
Type of Schedule 
Year 
(Retail Value) 
Square Footage 
Acreage 
Employees 
Sales (Gross) 
Sales (Taxable) 
Number of Structures 
(Office) Value 
Square Footages 
Acreage 
Employees 
Sales (Gross) 
Sales (Taxable) 
Number of Structures 


Lane Feet (1 Lane) 
Lane Feet (2 Lanes) 


Lane Feet (3 Lanes) 

Lane Feet (4 Lanes) 

Lane Feet of Oversizing 
(4 Lanes) 

Lane Feet of Street 
Widening (4 Lanes) 

Sewer Pipe < 12" Diameter 
Sewer Pipe 12" Diameter 
Sewer Pipe > 12" Diameter 
Sewer Pipe Oversizing Fee 
Sewer Main Extension 
Charge 
Water Pipe < 12" Diameter 


Water Pipe 12" Diameter 

> 12" Diameter 
Water Pipe Oversizing Fee 
Water Main Extension Charge 
Number of Water Meters 
Gallons Per Day of Sewer Use 
Gallons Per Day of Water Use 
Storm Drain < .36" Diameter 
Storm Drain > 36" Diameter 
Pedestrian and Cycle Path 
Footage 

Planning District 


Water Pipe 


Value (Light Industry) 
Square Footage 
Acreage 

Number of Structures 
Employees 

Value (Heavy Industry) 
Square Footage 
Acreage 

Number of Structures 
Employees 

Lane Feet (1 Lane) 
Lane Feet (2 Lanes) 
Lane Feet (3 Lanes) 
Lane Feet (4 Lanes) 


Lane Feet of Oversizing 
(4 Lanes) 

Lane Feet of Street 
Widening (4 Lanes) 

Sewer Pipe < 12" Diameter 
Sewer Pipe 12" Diameter 
Sewer Pipe > 12" Diameter 
Sewer Pipe Oversizing Fee 
Main Extension Charge 
Pipe < 12" Diameter 
Pipe 12" Diameter 
Pipe > 12" Diameter 
Pipe Oversizing Fee 


Sewer 
Water 
Water 
Water 
Water 


Water Main Extension Charge 


Number of Water Meters 


Gallons Per Day of Sewer Use 
Gallons Per Day of Water Use 
Storm Drain £ 36" Diameter 
Storm Drain > 36" Diameter 
Pedestrian and Cycle Path 
Planning District 
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operations of a department of the Fairfield city government 


or a single-purpose special district. These governmental oper 


ations are expressed in a series of equations. The following 


sections provide a summary description of each subsystem shown 


in Figure l. 


Demographic Model 

The demographic model is not, strictly speaking, a functional 
subsystem; it does not generate costs and revenues. However, 
it is included in the operations section because the demo- 
graphic model uses the development schedules and base data in 
a manner similar to the operating subsystems. The primary 
function of the demographic model is to process housing units 
from the residential development schedules and provide esti- 
mates Of population and school age children for use by the 


other subsystems. 


General Revenues Subsystem 

All revenues not accounted specifically within the other 
functional subsystems are calculated by the general revenue 
subsystems. Revenues from property taxes, construction fees, 
Sales tax, State subventions and Federal grants and other 
revenues are estimated in this subsystem. User fees, library 


fines, and the sale or trade-in of used equipment are also 


accounted in the general revenue subsystem, 


Education Subsystem 


The education subsystem estimates the costs of education fo 
r 


Students in the Fairfield-Suisun Unfieid Schoo] District 


cad ok 


Generally, these costs include: education costs, bus trans- 
portation, purchase of portable classrooms, and capital costs 
for new buildings. Also, since the School District is a 
separate legal entity with independent taxing authority, the 
school revenues, such as Federal ana State aid and local 


school property tax, are estimated within this subsystem. 


Sewer Subsystem 

The sewer subsystem estimates increases in demand for sewage 
treatment aS a result of development and determines if the 
capacity of the sewage plant needs to be expanded. The sub- 
system calculates the annual operation, maintenance, and 
capital costs for the Fairfield-Suisun Sewer District. Again, 
because the District is an independent political Subdivision, 
the peenues from sewer connection and service charges are 


estimated in this subsystem. 


Water Subsystem 

This subsystem estimates the demand for water and determines if 
water treatment plants require expansion. The water subsystem 
estimates operating, maintenance, and capital costs of the City 
water department. The revenues from connection and use charges 


are estimated in this subsystem. 


Streets and Roads 
This subsystem accounts for the total lane miles of streets 


and roads in the City of Fairfield. The streets and roads 
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Ss 
subsystem adds necessary personnel and equipment and calculate 


the operating costs involved in street maintenance. 


Police Subsystem 


This subsystem provides estimates of operating, maintenance, 


and capital costs incurred by the police department. The 


police subsystem also maintains an inventory of department 


equipment and staff. 


Fire Subsystem | 

The fire subsystem estimates the need for and schedules the 
construction of new fire stations in the City. The subsystem 
estimates the costs of building and staffing the new stations 
as well as the annual operating cost for fire prevention and 


protection. 


Parks and Recreation Subsystem 

This subsystem estimates costs and revenues associated with 
maintenance of the City's parks and operation of the recreation 
programs, The subsystem also schedules the development of new 


parks and expansion of recreation opportunities. 


General Government Subsystem 


The costs not related to a specific subsystem are estimated 


in the general government subsystem. This Subsystem includes 


the annual costs of the planning department, City Manager's 


office, the City Council, the city employee retirement fund 
¢ 


and general debt service. 


A 


Outputs 

The output from the operation of the CRIS Model consists of (1) 
a summary report, and (2) a final report. The summary report 
is displayed at the terminal during the actual running of the 
model. The summary is primarily a graphic representation of 
the annual changes in key variables from each penerionat sub- 


system, 


The statistics in the summary report are designed to aid the 
analyst in determining whether intervention in the model is 
warranted and where that intervention should be. In this way, 
the analyst can vary certain parameters of the model or charac- 
teristics of the proposed project to measure the effect of these 
assumptions or conditions on the projections for a specific 
subsystem. For example, the analyst could measure the changes 
in fiscal flows that result from a delay in proposed school 
construction or decision to build more multi-family than single 


family homes in a subdivision. 


The ability to alter parameters is an important aspect of the 
CRIS Model. For instance, the education subsystem measures the 
capacity and enrollment of the school system and schedules 

the construction of new school facilities as they are required 
to accommodate the growing school population. However, 

because capacity and enrollment projections are made indepen- 


dently for the two planning areas, Fairfield and Cordelia, it 
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is possible that the model would schedule a capital SOVe Sin 


ment for two new high schools in a single year. This would 


involve a relatively enormous single year capital cost for the 


School District (approximately $15.6 million). In reality 


it is highly unlikely that the school board would commit the 
district to such an extraordinary capital expenditure in one 
year. In this case, the pser of the CRIS Model could inter- 
vene to make an incremental adjustment in the parameter for 

high school capacity which would have the effect of delaying 


the construction of one of the schools to a later period. 


The second form of output from the CRIS Model is a final report 
which contains the detailed costs and revenues for each sub- 
system along with yet ee personnel, capacity, and inven- 
tory statistics. The model can actually be run several times, 
with the user allowed to intervene frequently, before the final 
report is produced. The final report is designed to represent 
an annual city budget. When the user desiqnates, the final 


report is printed on a line printer. 


Operation of the CRIS Model 
Ph ADDR Real erin had hic ode och Odds 


The CRIS Model is operated from a computer terminal using an 


interactive, question/answer, format. The analyst guides the 


Operation of the model from a console. Figure 2 is a schematic 


diagram which depicts the operation of the CRIS Model The 


Operation proceeds in the following sequence of steps 


sie Load initial base variables and Parameters for the sub 


systems. This can be accomplished outside the model by 
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key punching the data and constructing an input file, 


or the data can be loaded from inside the model by 


entering from the terminal. A list of input data and 


parameters for each subsystem is shown in Appendix B. 


Load in the development schedules and construct a machine- 
readable file. The development schedules may be prepared 
by the developer, planning department or any other depart-_ 
ment of the jurisdiction. Actually, a wide range of 
development schedules may be entered simultaneously. The. 
CRIS Model has the ability to select from the set of 
schedules any combination or subset that the analyst wants 
to run for a particular development alternative. Sample 


development schedule forms appear in Appendix A. 


Select the length of the projection period. The model 
Es=presently set. to run projections for any périod up 
to 20 years, however, the format of the final report is 


limited to a ten-year projection. 


Determine the base variables or parameters to be changed, 
if any, before making the initial projection. ‘The CRIS 
Model allows the analyst to change any input variable or 
parameter. These may be permanent changes to the data 


base or one-time changes just for this run only 


Select the combination or subset of development schedules 


to be run for current projection. 


Run the model for the projection period selected 


10. 


Bais 
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When the CRIS Model terminates execution, it will display 
a Summary report at the analyst's terminal. This report 
is primarily graphic and contains summary statistics such 
as the overall revenue/cost ration, capital expenditures 
by subsystem, and bonding capacity. The purpose of the 
Summary report is to aid the analyst in deciding if a 


re-run Or partial re-run of the model is desired. 


If the analyst decides that the results are satisfactory 


skip steps 9 and 10. 


If it is decided to re-run the model several options are 


available for intervention: 


a) return to the base year, submit a new combination 


of development schedules and re-run the model 


b) return to the base year, alter the input data or 


parameters and re-run the model 


c) select any year in the projection period, change 
the base data or parameters and re~run the model 


from that year forward. 


After viewing the new summary report repeat step 9 if 


desired. 


Reguest that final detailed report be printed. fMThis 


report will be produced on the line printer. 


Return to step 3 and run a new combination of development 


schedules or terminate the CRIS Model. 
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Chapter IV 


THE DEMOGRAPHIC MODEL 


Introduction 

The demographic model is really a subsystem of the CRIS Model. 
Yet it has all the characteristics of a complete model; re- 
quires inputs, performs independent operations, and produces 
output which is used by the functional subsystems. Thus, the 
demographic system lies at the interface of the CRIS Model 
between the inputs to the functional subsystems and the sub- 


systems themselves. 


In the development of the CRIS Model it would have been 

possible to elimate the demographic model as a separate entity. 

A special demographic component could have been developed for 
each subsystem requiring such data. The several demographic 
components would have been unique to each subsystem because the 
particular requirements of the subsystems are so varied. However, 
the demographic model is responsible for computing and maintaining 


one of the most important inputs to the CRIS Model. It was 
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therefore considered most appropriate and most accurate to 


perform all demographic operations in a single subsystem or 


model so consistant methodologies could be employed. 


DEMOGRAPHIC MODEL 


The purpose of the CRIS demographic subsystem is to project 
annual population for the City of Fairfield. The subsystem 
also projects the school population of the Fairfield-Suisun 
Unified School District. These population projections are 


utilized by the other subsystems to compute costs and revenues 


within those systems. 


In order to satisfy these purposes, the City of Fairfield and 
surrounding areas are geographically divided as shown in Figure 1: 
1) City of Fairfield 
‘Pairfield Planning Area (including Travis Air Force Base) 
Cordelia Planning Area 


2) Suisun City 
GEOGRAPHIC DIVISIONS FOR CRIS 


Figure D-l 
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The primary geographic areas of concern are the Fairfield and 


Cordelia planning areas. Most of the current population of the 


City is presently located in the Fairfield planning area. But 


the Cordelia planning area is where substantial new growth is 


expected. 


Travis mie Force Base is located within the Fairfield city 
limits. Historically, the population of the air base has 
fluctuated approximately 70% in response to changes in overseas 
military activity. However, the current estimate is that the 
air base population will remain fairly constant at about 12,000.., 
Thus, in the model, the population of the air base is set at 


12,000, but this assumption can be easily modified. 


In some calculations of the total population of the City of 
Fairfield, the population of the air base is included. For 
instance, Air Force personnel and their dependents are included 
in the computation of annual assistance from general revenue 
sharing. Under other circumstances it is appropriate to ex- 
clude the air base population because the municipal services 
required by the Travis residents (e.g., police and fire protec- 
tion) are provided by the Air Force. For example, Travis has 
its own school system, consequently, the air base population is 
excluded from computations designed to estimate enrollment in 


the Fairfield-Suisun Unified School District. 


The School District draws students from the Fairfield and 
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Cordelia planning areas and Suisun City as well as some unin- 


corporated areas of Solano County (see map). For the purpose 


of estimating school population the model accounts for Suisun 
City and Solano County population as a separate entity. The 
demographic subsystem assumes the population of Suisun City 
will continue to increase at its historic growth rate. Solano 
County population growth estimates are derived from the ABAG 
Series 3 projections. However, either of these rates can be 


easily modified through user intervention. 


The Modified Cohort Survival Method 

The demographic subsystem is a modified cohort-survival model. 
Basically, a cohort-Survival method is a projection technique 
which recognizes three major components of population change: 
(1) decreases in population due to deaths, (2) increases in 
population resulting from births, and (3) increases and de- 


dreases resulting from in- and out-migration. 


Femerlustrated in Figure 2, the basic procedure begins with a 
base year population (e.g., 1970) broken down into age groups 


Wome, 2, etc.). 


In step 1, the population in each age group (cohort) is moved 
one year forward in time by multiplying the number of people in 
the age group by the probability of surviving to the next year 


(e.g., the population which is one year old in 1970 is "survived" 
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FIGURE V- 


Comet - SURVIVAL METHOD OF FORECAE TINA 
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to age: l.in 1971). This step determines the number of sur- 
vivors in each age group one year in the future for ages 1 and 
above. The next step is to calculate the number of births 
during the one-year period. Births are derived by multiplying 
the number of women in the child bearing age group by the 
probability of a woman in that age group bearing a child. In 
step 3, the births are multiplied by the probability of sur- 
viving to the end of the interval (1971) in order to derive the 


number of children aged less than one at the end of the interval 


Normally a cohort-survival model will project population i 
a 51 


specific and matched cohorts and time increments Thu 
° S, a 


model would project a five-year population cohort for fi 
ve 
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years or a one-year cohort annually. However, the particular 
requirements of the CRIS Model suggested a modified cohort- 
Survival system. The demographic subsystem does not project 
cohorts which are matched to time intervals. The subsystem 
estimates total population annually but the cohorts are deter- 
mined by the specific requirements of the education subsystem 


which must calculate enrollment by school grade level (see 


Table D-1l). 


The CRIS Model disaggregates the age of the population into 
five categories. The categories, determined by the need within 
the education subsystem to calculate the number of students in 
each grade level, are identified in Table D-1 below. 

TABLE D-1l 


Demographic Subsystem Age Categories 


Cohort Age Group School Grade 
uk 0-4 
Z 5-12 K=6 
3 13-14 7-8 
4 L5=18 9-12 
5 To+ 


There iS a great deal of uncertainty surrounding migration 
assumptions at county, regional and state levels and even more 
so at the small area level like Fairfield. In order to deal 


with migration in the demographic subsystem, the following 


aad 


assumptions are used: 
1) net migration is a function of housing unit change, 1.€-, 
new population results from households occupying new 


units; 


2) the demographic structure of current residents is ina 


state of dynamic equilibrium, i-.e., if a household of a 
certain age composition moves from Fairfield, it rs re- 
placed by a household of the same age characteristics so 
that the demographic structure remains stable; and 

3) no inter-migration is assumed to occur among the two plan- 
ning areas, i.e., once a household occupies a unit in an 
area, they do not.migrate to the other planning area. In 
fact, however, it is assumed that migrating residents are 
replaced by families with similar demographic character- 


istics within each area. 


Assumptions 2 and 3 may prove to be too restrictive on a long 
run basis but are reasonable for short projection periods. 
These assumptions can be modified, for any or all projection 


periods, by intervention by the user. It should be recognized 


that the demographic subsystem is an accounting technique which 


projects population based on certain assumptions. The subsys- 


tem can only predict possible future conditions based on the 


assumptions chosen. 


Because of the first assumption, the quantity of both type and 


-45- 


Size of housing units dictates the size and age distribution of 
the new population. It is assumed that through time the people 
who move into the new housing units will have a constant age 
cohort profile of new movers by structure type and number of 


bedrooms based on the 1970 Public Use Sample for the area. 


Projecting Current Population 


The first operation in the CRIS demographic subsystem is to 
survive the current population of the Fairfield planning area 
(FPOP). The survival operation is performed for each cohort in 
equations D-1 through D-5. Here the existing population from 
the previous period t is summed with the new population (NPOPF) 
from the same period. This new population represents the popu- 
lation that migrated into the planning area during the period 


(from equations D-49 through D-53). 


The total current population is multiplied by the survival rate 
to provide an estimate of the number of current residents for 
each cohort who will survive. from period’t to period’ ttl. The 
survival rate (SURV), specific for each cohort, was obtained 
from the California Department of Finance and based on the 


current State life table. 


FPOP, 44) = (FPOPs ¢ + NPOPF5,¢) * SURVs (D-1) 
FPOP, ¢4) = (FPOP4,¢ + NPOPF4,t) * SURV4,p (D-2) 
FPOP; 44) = (FPOP3,¢ + NPOPF3,4) * SURV3,, (D-3) 
FPOP> +4) = (FPOP, , + NPOPF2,¢) * SURV2,p (D-4) 


= * V D-5 
FPOP, 44; = (FPOP],¢ + NPOPF, ,) * SURV, |, (D-5) 


~A6- 
of 
The same operation is performed for the current population 


the Cordelia planning area (CPOP). The new residents to the 


Cordelia planning area (NPOPC) are taken from equations D-55 . 


through D-59. Again, each age cohort is survived by the cohort 


specific survival rate developed from the current State life 


tables. 
CPOP. 44) = (CPOPs ¢ + NPOPCs +) * SURVS5,p (D-6) 
CPOP4 ¢41) = (CPOP, ¢ + NPOPCy,¢) * SURV4,p (D-7) 
CPOP3 ¢4) = (CPOP3,t + NPOPC3,¢) * SURV3,p (D-8) 
CPOP2 t+] = (CPOP, , + NPOPC) 4) * SURV) ., (D=9) 
CPOP} ¢4+) = (CPOP],¢ + NPOPC,';4)-* SURV] (D-10) 


The next operation is to advance each of the population cohorts 
by one age increment. In the general case (age cohorts 2 
through 5) the operation is fairly’ simple. For example, the 
survived population in cohort 5 is aged by summing the survived 
population in the fifth cohort and a one year increment of the 
survived population from the fourth cohort. For the projection 
it is assumed that the population of the fourth cohort is 
evenly distributed by age in the cohort. The prime superscript 
following mnemonic indicates that the population in that cohort 
has been aged for that time period. 

To age the population in the first cohort the CRIS Model must 


add to that cohort's survived population a projection of the 


ROE etens in that time pericdsl the births are ereieeeen 
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by multiplying the percentage of females in population cohort 5 
times the population in that cohort and then multiplying this 
product times the fertility rate measured in births per 1,000 
females. Because of the higher mortality rate during the first 
year after birth, an infant survival rate (SURV,) must be 
applied to the birth estimate. The fertility rate for Fair- 
field was obtained from the California Department of Finance 


fertility rate estimate for Solano County. 


Demographers normally compute the fertility rate for females 
between the ages of 15 and 44. For the CRIS Model the DOF 
fertility rate was modified to provide an estimate of the 
number of births when using the female population cohort that 
is over the age of 18. The following equations, D-11l through 
D-15, age the current population of the Fairfield planning area. 
In equation D-15, FERT is the parametric fertility rate and 


BABB 5 is the ratio of females in population category 5. 


FPOPS 44) = FPOPS ¢+1 + +25 FPOP4,t+1 (D-11) 
FPOP) t41 = -75 FPOP, ¢4) + -50 FPOP3 +41 (D-12) 
BoC eer ay ioe Chae: iacys eae renee (D-13) 
Bree heh PODS ieee tear kL Ohs te peered) 
FROPT cy 7s SOnEPOP pein teF POPs ep 

F/FPOP, , * FERT, * SURVZ,p (D-15) 


Equations D-16 through D-20 age the current population of the 
Cordelia planning area. Equation D-20 uses the same fertility 


rate (FERT) developed for the Fairfield planning area. 
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CPOPE 447 = CPOPS t41 7 -25 CPOPy +41 (D-16) 
CROP jeer oo CFOrG cel * Pp Onc POry aay (D-17) 
CEO gy 20 CFOR (etl * -125 CPOP) ¢41 (D-18) 
CPOP) t+) = -875 CPOP) 44, * -20 CPOPS 441 (Data? 
CPOPS 44) = +80 CPOP] 441 + CPOPS +41 “: 

F/CPOPs , * FERT * SURVI,p (D-20) 


Equation D-21 calculates the total current population for the 
Fairfield planning area (FTOT) as the sum of the population in 
each of the five age categories (D-11 through D-15). 


' = i 
PTOT+ 44 PROPS t+1 


' 
Ee De eeey. 


ay FPOP4 t41 + FPOPS ¢+1 + 


+ FPOP{ t4+1 (D-21) 


The total current population for the Cordelia planning area 
(CTOT) is computed in equation D-22 by summing across all 
cohorts of current population. 
' = t t 
CTOT S44 ee + CPOPA t+1 + CPOP3 t41 + 
CPOP) 441 + CPOP} (D-22) 


Equation D-23 calculates the total current population of the 
City of Fairfield exclusive of the residents of Travis Air 
Force Base (TOTFF). The total population is Simply the sum of 
the populations in each planning area. 

Ay : = 
The population of the City of Fairfield including the air base 


(TOTFT) is calculated as the sum of the current population fr 
om 


= A Gum 


the Fairfield and Cordelia planning areas (D-21 and D-22) and 
the parameter representing the population of the air base. 
This calculation is performed in equation D-24 where TRAVIS is 
the population of the air force base. 

TOTFT (41 = FTOT) 44 aA CTOT + 44 =f TRAVIS, (D-24) 
Projecting New Population 
The CRIS demographic subsystem projects new (in-migrating) re- 
Sidents as a result of the development of new housing units and 
births to the new residents each year. The model computes the 
new residents for each of the planning areas (Fairfield and 
Cordelia) separately. It should be noted that, in the model, the 
new residents in the Fairfield and Cordelia planning areas are 
the direct result of the development of new housing units. 
Thus, the new residents are distinguished from the current 
residents of each planning area for the first period. In the 
second period, new residents are included with the current 
residents of their respective planning areas (equations D-1 


taroughn b=5 and D=6 through D=-10). 


New population in both the Fairfield and Cordelia planning areas 
is "created" as a result of vacant new housing units becoming 
occupied. Therefore, the first step in predicting the new 
population is to determine the number of housing units in the 
Fairfield planning area (AHUF) and in the Cordelia planning 


area (AHUC) which were occupied during the current period. 
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The CRIS Model divides housing units into six categorles 


determined by the type of housing unit (i.e., single~fane tenor 


multi-family) and the number of bedrooms contained within that 


housing type. The six housing categories are outlined am 


Table D-2 
TABLE D-2 
Housing Categories 
Housing Category Housing Type Number of Bedrooms 
a Single Family 2 
2 Single Family 3 
3 Single Family 4+ 
4 Multi-Family 0-1 
5 . Multi-Family 2 


6 Multi-Family 3+ 


Equations D-25 through D-30 calculate the number of newly oc- 
cupied housing units in the Fairfield planning area (HUF) as 
the sum of the vacant housing units in Fairfield from the 
previous period (TEMPHF) and a portion of the newly constructed 


housing units in Fairfield (HUTF). 


Rarely is a newly constructed unit occupied immediately upon 
completion. Given an annual building program, a certain pro- 
portion of the units completed during the current period will 


be vacant at the end of the period. Thus, the newly constructed 


units are reduced by a vacancy rate to determine only those units 
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that are both constructed and occupied in a single year. These 
vacancy rates were provided by Fairfield officials from historic 
data. Separate vacancy rates are employed for single and multi- 
family units. During any year (t+l) it is assumed that the 
vacant units from the previous period (t) are occupied first. 
This is represented by the mnemonic TEMPHF. The units construc- 
ted but not occupied in period t+l are held into the following 
period (tt2)..- in the fellowing equations the first subscripted 


number indicates the housing category. 


SHUF) ¢+1 = TEMPHF, , + (HUTF) 44; * (1 - VRATE),.)) (D-25) 
AHUF2 +41] = TEMPHF> , + (HUTF2 44) * (1 - VRATE, ,)) (D-26) 
AHUF3 ¢4) = TEMPHF3 , + (HUTF3,¢41 * (1 - VRATE3,,)) (D-27) 
AHUF4,¢+1 = TEMPHF, ¢ + (HUTF, 44) * (1 - VRATEg,)) (D-28) 
AHUF.S 44, = TEMPHFs,¢ + (HUTFs 44) * (1 - VRATEs,,)) (D-29) 


SHUF. +41 = TEMPHF t a (HUTFe +41 ae ae VRATE¢ |») ) (D-30) 


The newly occupied housing units in the Cordelia planning area 
(AHUC) are computed by the same method. Again it is assumed 
that vacant housing units from the previous period (TEMPHC) are 
occupied first and that not all of the newly constructed units 
(HUTC) will be occupied in the year of their construction. 
Equations D-31 through D-36 compute the newly occupied housing 
units, by category, for the Cordelia planning area. 

AHUC = TEMPHC + (HUTC) 44, * (1 - VRATE],p)) (p=31) 


1,t+1 Lge 
HUC2 ¢4] = TEMPHC) , + (HUTC2,¢41 * (1 - VRATE2,,)) (D-32) 


AHUC3 ¢+1 = TEMPHC3,¢ + (HUTC3 44) * (1 - VRATE3,))) (D-33) 
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(1 - VRATE, ,)) (D-34) 


* 
TEMPHC + (HUTC, tan 


ARCA t+ = 
’ 
# (1 - VRATEs,,)) (D-35) 


Ayt 
AHUCS 44, = TEMPHCs,¢ + (HUTCs,¢+1 


3 D-36) 
dHUCe t41 = TEMPHC, ¢ + (HUTCE +41 eg a VRATEg¢ ,p)) ( 


For each period the model calculates the number of available 

but unoccupied housing units to be held until the following 
period. For the Fairfield planning area the number of unoccupied 
housing units (TEMPHF) is obtained by muliplying the number of 
units constructed (HUTF) times the parametric unit-specific 
vacancy rate. Equations D-37 through D-42 calculate the unoc- 
cupied housing units for the Fairfield plannig area and equations 
D-43 through D-48 calculate the unoccupied housing units in 


the Cordelia planning area (TEMPHC). 


TEMPHP) +41 SA Shara) ESSE i 5 (D437) 
eRe are HUTP > t+1 RET ED (D-38) 
TEMPHF 3 44) = HUTF3,¢41 * VRATE3__ (D-39) 
TEMPHF 4 t+] = HUTFy 44) * VRATE, ,, (D-40) 
TEMPE S41 HUTE Ss t+ VRATEs ip (D-41) 
SEES tel ec 6 LAS ee (D-42) 
TEMPHC) ,¢41 = HUTC) 441 * VRATE],) (D-43) 
TEMPHC) 441 = HUTC2, 441 * VRATE, (D-44) 
TEMPHC3,¢41 = HUTC3 44] * VRATE3 (D-45) 
TEMPHCg 441 ~ HUTC, 44) * VRATE, | (D-46) 
TEMPHCs 441 = HUTCs 441 * VRATEs (D-47) 
Pore eoy cei. HUTCE ery * NEATH (D-48) 
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In general, the new population increment for each age cohort 
would be the sum across each housing type, of the product of 
the number of newly available units, household size (HHSIZE), 
and the appropriate age distribution (AGE). In the following 
equations, the new population of the Fairfield planning area 
(NPOPF) for each cohort category in these equations is-the 
newly occupied housing units in the Fairfield planning area 
(HUF) multiplied by the household size and the age distribution 
appropriate to that household size and then summed over all 
categories of housing units. The subscript "k" indicates the 


discrete increments of household categories from 1 to 6. 


NPOPF. = g AHUF * HHSIZE © AGE. (D-49) 
,tt+l k=] Ky tt. k,t Dare ya @: 
6 
= * * = 
NPOPF4 +41 = Kz] RE | EE AGE) Ap (D-50) 
6 
-- * * D-51 
NPOPF 3 es) cei A t+1 ieee sata yee ( ) 
6 
NPOPF = ¢  AHUF * HHSIZE * AGE (D-52) 
2,t+1 k=1 ky tl Kat Keep 
6 
aoe * - 
NPOPF) +1 = Ke] AHUF) 41 Lf HHSIZE, 4 BEA era (D-53) 


The new population in the Cordelia planning area (NPOPC) is 
calculated in the same way as the new population for the Fair- 
field planning area. Equations D-54 through D-58 compute the 
new population for each of the five cohort categories where HUC 
is the number of occupied housing units in the Cordelia area 


and HHSIZE and AGE are the parameters for the specific house- 
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soe 5 cate- 
hold size and age distributions specific to each housing cate 


i Lé Lfi= 
gory. Again, in these equations, housing categories are 


dicated by the subscript "k". 


6 D-54) 
= AHUC * HHSIZE * AGE ( 
NEG, A eae yor k, ttl ot kyo 
6 
NPOPC = £ AHUC * HHSIZE * AGE (D-55) 
Apert Leaik= 1. k,t+l pe k,4,p 
6 
= * HHSIZE * AGE (D-56) 
Eee eet a eal ky tel et Poke gs 
6 
NPOPC = fF  AHUC * HHSIZE * AGE (D-57) 
C 2,t+1l k=l k,t+l lene ke27p 
6 
NPOPC = £  AHUC * HHSIZE * AGE (D-58) 
1,t+l k=l k,t+l reas kya 


The total new population of the City of Fairfield (NTOTFF) is 
computed in equation D-59 as the sum of the population in each 
cohort for the Fairfield and Cordelia planning areas (NPOPF and 
NPOPC, respectively): 


5 
NTOTFF. _ = I NPOPF + NPOPC (D-59 
Sb eal k, ttl k,t+l 


Current School Population 

One of the major purposes of the demographic subsystem is to 
account for the population of the Fairfield-Suisun Unified 
School District and maintain these projections for use in the 
education subsystem. In the model students are disaggregated, 
like the population itself, into three categories: current 


students, new students from the Fairfield planning area, and 
e 


new students from the Cordelia Planning area. 
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Current students, or the existing students of the school sys- 
tem, come from the existing population of the Fairfield and 
Cordelia planning areas and some areas outside the City. As 
noted in Table D-1, the age groupings of this population were 
constructed so that cohorts 2, 3 and 4 approximate grade cate- 
gories kindergarten through sixth grade, seventh and eighth, 


and ninth through twelfth grade respectively. This is outlined 


in Table D-3 below. 


TABLE /D=3 


Cohort and Grade Categories 


Cohort Age Group Grade Category Grade 
2 Som Be 1 K-6 
| 13-14 2 7-8 
4 15-18 ) B= 2 


The existing population of the Fairfield-Suisun School District 
is determined from the existing survived and aged population of 
the Fairfield planning area (FPOP') and the Cordelia planning 
area (CPOP'). These population cohorts are multiplied by the 
grade-specific school participation rate parameters (PART) for 
each cohort to determine the existing students from the Fair- 
field (FSCHL) and Cordelia (CSCHL) planning areas. The parti- 
cipation rates are provided by the school district and assumed 


to be equal for both areas. 
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The Fairfield-Suisun Unified School District extends beyond the 


limits of the Fairfield and Cordelia planning areas. The 
district includes students from Suisun City and some unincor~ 


porated areas of Solano County. In the model these students 


are included as part of the students in the nearest planning 
area. Students from Suisun City (SSCHL) are added to the 
Fairfield planning area students (FSCHL). Students from other 
unincorporated areas are added to the Cordelia students (CSCHL). 
Because the major source of these extra students is from the 
Green Valley Estates they are identified by the mnemonic GVSCHL. 
These student populations from these areas are predicted by 
school officials to remain fairly stable in the near future. 
Thus, these values are assumed as constants in the model, but 


this assumption can be changed by user intervention. 


Equations D-60 through D-62 compute the existing school popu- 
lation from the Fairfield planning area (FSCHL), with SSCHL 


representing the students for each grade level from Suisun 


CLey 
FSCHL = (FPOP~ * PART + (SoCH - 
3, tel 4,t+1l sien oa sa 
FSCHL FPOP< * a: 
2,t+1 ( coe ard) eno ee - 2a a is (D-61) 
FSCHL EPOPs * 4 
rey (EPO 2,t+1 easy + deta iar (D-62) 


In a Similar fashion equations D-63 through D-65 compute the 


existing students in the Cordelia planning area (CSCHL) where 


ml es 


GVSCHL represents the Green Valley students for each grade level. 


= os * to 
eoCnh, t+ (CPOP4 +41 Cs oo + ete ya. (D-63) 
CSCH = 2 * - 
sc Be oral (CROP. e+ EE + Se Eis (D-64) 
CSCHL = (CPOP< * PART ) + GVSCHL (D-65) 


shel oe | 270 1p 1% © 


Because the students in each grade category are computed from 
the current populations, after those populations have been age 


advanced, the students are automatically advanced through the 


grades each year. 


New School Population 

The next operation of the demographic subsystem is to calculate 
the additional school children that will result from immigra- 
tion to the Fairfield and Cordelia planning districts. These 
calculations are maintained separately for each planning dis- 
trict and calculated independently for each grade category. In 
each case, the number of students in each grade category is 
assumed to be a function of the population in the appropriate 


eonert and the specific participation rate. 


The number of new school children in the Fairfield planning 
district (NSCHLF) is calculated for each grade category in 
equations D-66 through D-68 where NPOPF is the cohort popula- 
tion of people who have moved into the Fairfield planning 


district in the current year. The grade specific participation 
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rate (PART) is assumed to be the same as tha 


the current school population. 


= * PART. 
NSCHLF, 44, = NPOPFy 441 3, 


= t T 
NSCHLF 9 441 = NPOPF3 441 PAR 2,p 


NPOPF * PART 
1,t+l 2,t+1l ibys e) 


NSCHLF 


The same operation is performed for the Cordelia planning area 

in equations D-69 through D-71, where the total school popula- 
tion for each grade is identified by the subscripted mnemonic 
NSCHLC. Again, the participation rate for each grade category 

is assumed to remain constant and thus established as a parameter. 


This parametric rate is applied to the recent immigrants to the 


Cordelia planning area. 


NSCHLC = NPOPC Saige 
Sy ttl 4,t+1 3,P 
NecHRe aie NBOPC eet yet BARTS 
NSCHLC = NPOP * PART 
Wen = eerie HORE ae 


Suisun City Population 


The CRIS demographic subsystem estimates the population of 


t experienced for 


(D-66) 
(D-67) 


(D-68) 


(D~69) 


(D-70) 


Suisun City (TOTS) as a function of the historic growth rate of 


that City's population. The growth rate of Suisun (GROWS) is 


assumed to remain constant over the projection peri 


though 


this assumption may have to be altered by user intervention 


TOTS = TOTS * GROWS 
t+] t Dp 


(D~72) 
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Solano County Population 

The CRIS Model maintains an annual projection of the population 
of Solano County for use in the general revenue subsystem. 
Basically, the Solano County population projections are taken 
from ABAG's Series 3 estimates using the Base Case 1 assumptions. 
The Base Case 1 projection differs from the Base Case 2 projection 


in that it assumes a slightly higher rate of economic development 


and migration into the region. 


The projection period in the CRIS Model is ten years. This can, 
for simplicity, be designated to include the period 1980 to 1989. 
Therefore, the ABAG Series 3 population projections of Solano 
Bounty, £oOr/19.80 (Po) and 1990 (P,) were used in the following 
equation to determine the natural logarithm of population 

growth (e™") where r is the continuous rate of growth and 


n is the interval over which the rate is computed.* 


eek Sepep to 00 8 haf a cota phee ye 
Po 706,548 


The value of rn is equal to .241. Because the value of n is 
known to be 10 years, the value of r or the continuous growth 


rate for Solano County population would be 2.414% (rn/n). 


* ABAG, ABAG, Revised Series 3 Projections. (Mareh 15, 1973) pp.. B=2 
and B-14. 


-60- 


Then, the continuous growth rate is used in the model to deter- 


mine the annual population of Solano County (TOTSC). 


TOTSC = TOTSC LG (D-74) 
t+1 t 


The total population of the County exclusive of the City of 
Fairfield (TOTSX) is computed in equation D-74 by subtracting 
the total current population of the City, total population in 
both planning areas, and the air base population from the 
total Solano County population determined above. 


TOTSX = TOTSC = TOTEE - NTOTFF - TRAVIS (D-75) 
t+1 ttl t+1 p 


Total Fairfield Population 
The total population for the City of Fairfield (TOTFN) is the 


sum of the current population of the City (TOTFF) and the new 
population (NTOTFF). The computation is made in equation D-76 
below. This sum does not include Travis Air Force Base population. 
TOTFN, 44 = TOTP ea] ae ECS (D-76) 
Since the air base is within the city limits the actual popula- 
tion of the City of Fairfield including both planning zones and 
Travis Air Force Base (TOTFNT) is computed in equation D-77. 
Again, the population of the Air Base (TRAVIS) is assumed to 


remain constant over the projection period. The user may 
e 


however, alter this assumption by merely changing the value of 


the parameter. 


TOTFNT, ., = 
eee OPEN ee a CRAVIS | 


(D-77) 


Chapter V 


JHE OPERATING, SUBSYSTEMS 


Introauction 

The CRIS Model is designed to project the fiscal impacts from 
urban development. In the operation of the model the costs 
and revenues are estimated by separate operating suksystems. 


The CRIS model has nine subsystems. 


Fach operating subsystem is actually a series of equations 
which replicate the functions of the separate departments of 
thereity or Pelritielda or the single-purpose “special @istricts 
which provide services and/or collect revenues from the resi- 
Cente: ovlethe City!) The relationship of each CRIS operating 
subsystem to the relevant runicipal department or special 


Gqistrick, us Shown in Table V1, 
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Subsystem 


General Revenues 


Education 


Police 
Fire 


Sewer 


Water 
Streets and Roads 


Parks and Recreation 


General Government 
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TABLE VL 


Department/Special District 


City Clerk, City Treasume. 
City Finance Department 


Fairfield-Suisun Unified 
School Districe 


City Police Department 
City Fire Department 


Fairfield-Suisun Sewer 
Districty Ci tyaPubiic 
Works Department 


City Water Department 
City Public Works Department 


City Parks and Recreation an 
Public Works Departments 


City Manager, City Council, 
City Planning Department, 
City Personnel Department, 
GLey. Ciherk, City Treasurer, 
City Finance Department, 
City Purchasing Department, 
City Building Department 


Eos 


GENERAL REVENUE SUBSYSTEM 


The general revenue subsystem of the CRIS Model encompasses 
four distinct categories of revenue for the Fairfield general 
funds: 

(1) property tax revenues 

(2) construction related revenues 

(3) sales tax revenues 


(4) other revenues 


Te general revenue subsystem doesenot. incinige all revenue 
sources aS it 1S primarily concerned with general fund revenues 
for the Fairfield city government. Other revenue portions of 
the CRIS Model include the separate Fairfield-Suisun Unified 
School “bistrict revenive functions» which are apart oe tue 
education subsystem and the specialized revenue sourccos G. one 
Water,” Sewer, pabks and recreation, .and Streetc and.vecscc 


Subsy Svens. 


Mein wiedipy their Na te. PnOper* a tax, 7 CONS SLUCH DOR Raul aa, 
au sa les “Wax fravicnues gre Classified, Om the CeSie OilsGac vce 
sources. To ithe maximum extent possible, tne CRIo. fodel 
estimates revenues on the basis of the formulae established 

by Fairfield City ordinances. For example, estimated revenues 
from property taxes for any year are computed by multiplying 


the established or anticipated tax rates ft. the total assessec 


Viausha toms 
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Category 4, the other revenue classification, includes revenues 


from a wide variety of sources and allocational formulae. 
These include Federal revenue sharing and other Federal grants, 
State cigarette taxes and State subventions (other than ciga- 


rette and sales tax), and recurring charges assessed by the 


City of Fairfield. 


Property Tax Revenue 


The revenue from property tax is based on the value of real 
property in the Fairfield and Cordelia planning areas. These 
property values are translated into assessed valuation by means 
of an assessed valuation function. The assessed values are 
calculated separately for each planning area. In addition, the 
assessed valuation equations estimate residential, commercial 
and industrial valuation separately. The separate values are 
then aggregated because only the total of all assessed value 
Subject to local taxation is needed for the property tax 


LUnCEION. 


It is assumed, as is required by law, that the value of the 


undeveloped land is inlcuded in the total assessed valuation 


from the base year. Further, it is assumed that this land is 


already assessed at its "highest and best use," the Policy of 


the Solano County Assessor. Thus, in the model, increases in 


assessed values are due soley to the values of the structur 
es 


Or other improvements placed on the land. This addition t 
EKO) 


property value is obtained directly from the Structure l 
values 


in the yearly development schedules, 
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In equation GR-2, FMVRC is the full market value of residential 


development while FMVCC and FMVIC represent the market value 


of commercial and industrial developments. 


6 


A = A A = 
AVC. 4) oe PMVRC, t4. + APMVCC,,, + SEMVIC, ,,) (GR-2) 


* as 
The total increase in assessed valuation from new development 
(AAV) is the sum of the increase in assessed valuation from 
the Fairfield and Cordelia planning areas. 

SAVE 4) = SAVER Sy + SAVC yy (GR-3) 
Basically, the total assessed valuation of the City of Fairfield 
is estimated by adding the assessed value of all property from 
the previous period (AV) to the increase in assessed valuation 
from developments during the current period (AAV). However, 
this total assessed value estimate must be adjusted for changes 
in development or market conditions which affect the property 
and assessed values. First, the assessed value is reduced to 
adjust for reductions in property value due to demolitions or 
transfer of the property from private to public (tax exempt) 
ownership. The demolition adjustment parameter (DA) accounts 
for the decreases in assessed value due to these changes. 
However, because no significant redevelopment projects requiring 
major demolitions are contemplated by City officials during the 
projection period, the value of the demolition parameter is 


initially set at zero. 
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Throughout the CRIS Model, values are expressed in constant 1978 


dollars. The model considers inflation by assuming that the 


inflation rate affects all costs equally. Generally, this 
assumption will hold true. However, it must be recognized 
that this assumption can have serious implications in the 
property tax revenue function. If the increase in property 


values is more rapid than the general inflation rate, the model 


will tend to underestimate the property tax revenues. 


The increase in assessed valuation from newly developed property 
in the Fairfield planning area (AAVF) is computed in equation 
GR-l. The increase in assessed value is calculated from the 

sum of the full market value of residential (FMVRF), commercial 
(FMVCF), and industrial (FMVIF) property constructed in the 
planning area. The full market value is then multiplied by 

the parametric assessment ratio (AR) to determine the actual 
assessed value. In the following equation, the market value 

of residential property must be summed over the six categories 
of residential dwelling units. These housing unit types are 


identified by the k subscript to the mnemonic. 
6 
AAVF a A 
ttl ( k=] ee ea] + APMVCF. 4) + AFMVIF, 1) (GR-1) 


* AR 
P 


The same method is followed to compute the increase in ee 


valuation from development in the Cordelia Planning area ( AAVC) 


ee 


The second adjustment to the total assessed valuation calcula- 
tion compensates for the specific inflation in real property 
values. All revenues or expenditures in the CRIS Model are 
reported in constant dollar amounts. Therefore, no adjustment 
is required for general inflation. Historically, the inflation 
rate for real property has been higher than that for other 
goods and services. However, the Jarvis-Gann Amendment limits 
the increase in property tax assessments to 2% per year. This 
is far less than the actual increase in property values and 
less than the general inflation rate. This negative differ- 
ential is mitigated somewhat because the initiative allows 
property to be reassessed following sale, construction or 
change in ownership. The real property inflation factor 

(RPIF) adjusts the total assessed valuation to compensate for 
any of these differences between the appreciation (or depreci- 


ation) of property values and the general inflation rate. 


It is difficult to predict the difference between the inflation 
of real property values and the general inflation rate. For 
Purposes of the present model, it is assumed that there will be 
no substantial difference between the two rates. Thus, the 

teal property inflation factor is initially set at one. How- 
ever, this assumption can be easily modified by user intervention. 


= - A cn ts, 
AV (AV, DA, ttl + AV. 4)? an (GR-4) 
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There are two functions relating to property tax revenues for 


the City of Fairfield. The first function projects property 
tax revenue not including debt service. Here, property tax 
rates are multiplied by the total assessed valuation (from 
GR-4) to produce the property tax revenues for general city 
operations. This is shown in equation GR-5 where PTR is the 
property tax revenues, TR is the current city tax rate, and 
PTDR is the property tax distribution ratio. The non-debt 
service tax rate is set by the user of the CRIS Model and 
assumed to be a parameter. Since passage of Proposition 13, 
this tax rate is set at 1%. In this case, the distribution 
ratio is the share of the county-collected property taxes on 
Fairfield property which is returned as revenue to the City. 


Palit = AV 


t+ a TR, * ep (GR=4 


t+1 
The second property tax function computes the revenues required 
for debt service on the outstanding municipal bonds. The pur- 
pose of this function is to generate only enough revenue to 


meet the annual bond payment. 


The first operation is to calculate the tax rate required for 


debt service (TRDS). This tax rate is dependent on the aggregat 


value of the bonds outstanding prior to Proposition 13 and the 


total assessed valuation of Property in the City 
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The total value of the outstanding bonds is maintained in the 
CRIS Model. Initially, these values are obtained from the City 
and recorded in a matrix. Each year, the model makes adjust- 


ments to the outstanding debt matrix as bonds are retired. 


The provisions of Proposition 13 allow adjustments in the 
Property Cax-rate above the constitutional limit of I -cf=the 
market value for bonds approved by the voters prior to passage 
of the initiative. Al] future bonds must be repaid from the 
revenues collected within the limitation on tne property tax 
rate. Therefore, the annual payment for bonded indebtedness 
(PMTB) used in the calculation of the bond wcroperty tax rate 


rogiven by the matrix. 


Ecuation GP-6 calculates the tax rate for debt service by 
Givicdingq the annual bond payment (PMTCL) by the total assessed 
valuation (AV) from GF-4. 

TRDS, 4) = se f AV uy (CP) 
When applied to the assessed valuation (AV), the tax rate fcr 
debt service (TPDS) will produce just enough revenue to meet 
eurrent pond obligations. The property tax revenues collected 
forme xisctingedebt Obligations are not affected by the property 
tax distribution ratios. This property tax revenue for debt 
service (PTRDS) is computed in equation GR-?7. 


Pon = AV 


oo DELS Sy TSS 


t+] t+) 
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The total revenue from property taxes is the sum of the debt 


service and non-service and non-debt service property tax revenue 


This calculation is made in equation GR-8. 


2 GR-8 
RPT = BTR Sey + PTRDS, ,) ( 


Construction Related Revenue 


The construction related revenue subsection examines the develop- 
ment schedules for the Cordelia and Fairfield planning areas. 
The specific characteristics of these developments (in terms of 
cost, size, number of dwelling units and other facility system 
requirements) are related to the schedule of construction fees 
and charges established by the city. This produces an estimate 
of construction related revenues for the general fund. All 
general fund construction-related revenues from residential 
development are included in this subsection, while some of the 


detailed charges and fees associated with commercial and indus- 


trial development are included in the sewer and water subsystems. 


The construction-related revenue function produces two types of 


revenues: general fund and special fund revenues. Revenues 


from building, plumbing, heating and electric permits are 


deposited in the general fund. A special bedroom tax on new 


construction provides revenues for the development of park 


counted separately as special fund revenues A license t 
‘ ; ax 


On new construction is collected t i 
O provide speci 
al fund revenue 


sje 


for the development of major streets, storm drains, bridges 
and fire stations. The funds provided by the construction 


license tax are deposited in the capital outlay fund. 


For each structure requiring a building permit, the fee for 
that permit is the sum of a flat fee and an incremental fee. 
The actual amount of the incremental fee is based on the value 
Of the structure in excess of $2,000. The incremental fee 
rate decreases with increases in structure value according to 


a five-step function. 


In the CRIS Model, structural values for residential property are 
recorded as the total value of all residential construction for a 
specific development. The fees, however, are calculated on the 
actual structural value of each unit. Therefore, the value of 
each structure must be estimated by computing the average value 
of each residential structure. The following equation computes 
this average structural value for residential construction (ASVR) 
by dividing the mumber of residential structures constructed 
(ASTCR) into the total value of new residential construction 
CSItVLR) . 


= 1s A aes 
ASVF. STVLR STCR, 4) (Ge RenS)-) 


t+1l / 
The following set of eguations performs the same averaging 
calculation for commercial structures and industrial structures 


a2SVG anc 2Svi7 aeseectively). In equation CR-10,.STVLC 1s. the 
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total valuation of commercial structures and ASTCC is the number 
of commercial structures constructed. Similarly, in equation 
GR-1l1, STVLI is the total value of industrial structures and 
the number of industrial structures is represented by the 


mnemonic ASTCI. 


l STVLC, .) Vf 


GR-10 
ASVC,, ASTCC, 44 ( ) 


ASTCI (GR=-179 


ASVI = STVLI rote 


t+] t+1 / 
The incremental building permit fees are calculated on the 
basis of five increasing units of structural value. These 


increments are shown in the following table. 


TABLE GR-1 


Increments of Building Permit Structural Values 


Increment Structural Value 
uF $2,000 - $25,000 
2 $25,001 - $50,000 
3 $50,001 - $100,000 
4 $100,001 - $500,000 
5 $500,001 and above 


Equation GR-12 calculates the incremental fee for residential 


building permits (BPIFR) by Summing the product of the average 


residential structural value (ASVR) and the specific increment 
n 


of the adjusted building permit incremental fee (ABPIF) as 


ie 


denoted by the subscript. This value is then multiplied by 


the number of residential structures constructed (ASTCR) to 


obtain the total fee. 


5 
ae * rs 
BPIFR, 44 : ASVR BERIEY te ASTCR, 44 (GR-12) 


Equation GR-13 calculates the total incremental fee from 
commercial building permits (BPIFC) using the average structural 


value of commercial construction (ASVC) and the number of commer- 


eral structures ( ASTCC). 


=) 
BPIFC,, ASVC, , 


= * @ Ses 
ie oven ABPIF,, * “STCC. 4) (GR-13) 


1 


ine total’ wmnecremental fee from industrial Surlding permits “(errr 1) 

1s calculated in equation GR-14 where ASVI 1s the average value 

Of industrial structures and aSTCI is the number of industrial 

Structures constructed. 

= eS * * A cS ag R= 
BPIFI. 4, a ASVI Be ge Cr (GR-14) 
1=1 

Equation GR-15 calculates the total number of new structures 

(ASTC) as the sum of the residential, commercial, and industrial 

etructures constructec CASTGR, ASTCC, and ASTCI, respectively). 
{SEC = SSTCP, + ASTCC, , 


+4STCI, CGR 153} 


1 ut 


The total revenue from buildina permit flat fees (BPFFT) is 
Simply computed by multaplying the flat fee for each Structure 
(SPEEDY the total nuMmDer ot Structures constructed (A oTC). 


SRSA Sey = ASTC, 4 


t+] 


i * PEED. (GR=16)) 
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Equation GR-17 totals the revenues from the issuance of building 


permits (BPR). This is the sum of the flat fee on all building 


permits (BPFFT) plus the incremental fee for residential con- 


struction (BPIFR), commercial construction (BPIFC), and indus- 


trial construction (BPIFI). 


BPR = (BPFFT + BPIFR. 4) “u BPIFC, 4) + BPIFI, 4) (GR-179 


t+] 
Other construction related revenues are obtained from the 
issuance of permits for plumbing, heating and cooling, and 
electrical installations. The other construction: permit fees 
(CPF) are a total of the flat fees for plumbing permits (PPFF) 
heating and cooling permits (HCPFF) and electrical permits (EPFF) 
and incremental fees for each of these permit categories. In 

the following equation (GR-18), the flat fees for plumbing, 


heating and cooling, and electrical permits are multiplied by 


the number of structures constructed (ASTC) to produce the total 


flat fees for construction permits (CPFF). ! 


CPFF.,, = (PPFF, + HCPFF, + EPFEY oi aSTCS (GR-18) 


The incremental fee for construction permits (CPIF) are based 
on the size of each structure. In the following equation, GR-19 
f 


the incremental fees for plumbing, heating and cooling, and 
e 


electrical permits are identified as PPIC, HCPIC, and Epic 
id 9 


respectively. These incremental fees are multiplied by the 


quotient of the total square-foot area (from the development 


schedule) of all structures built in ety nNesyear (1 s1o3) 


divided by 100. 


=] 5= 


CPIE =—9CPP = 
ea ( mete + SSG ar en se! STSZ, 44 / 100 (GR=19)) 


Total construction permit fees (CPF) are the sum of the flat 


fees and incremental fees. This calculation is made in equa- 


tion GR-20 below. 


CPF. 4 = CPFF. 44 + CPIP ay (GR=20) 


The last construction related revenue collected by the City of 
Fatprield is the construction license tax. This license tax 
provides revenues from the construction of residential and 
commercial structures for major capital improvements. These 
improvements include major streets, storm drains, bridges, and 
firehouse to serve the increaSing population of the City and 


increases in commercial establishments within the City. 


The CRIS Model divides housing units into Six categories. The 
categories are determined by the type of housing unit, 1.e., 
Single familyvor multi-family and the number of bedrooms con- 
tained within the housing type. The six housing categories are 


outlined in Table GR-2 below. 


TABLE GR-2 


Housing Categories 


Housing Category Housing Type Number of Bedrooms 
1 | Single Family yy) 
2 Single Family 3 
3 Single Family 4+ 
4 Multi-Family 0-1 
5 Multi-Family 2 


6 Multi-Family Slee 
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In the model, the number of newly constructed housing URiioe 


taken directly from the development schedules for each planning 


area. The new housing units in the Fairfield planning area are 


represented by the mnemonic HUTF and HUTC represents the new 


units in the Cordelia planning area. Equations GR-21 through 


GR-26 calculate the total number of new housing units (AHUT) for 
each housing category. The category of housing unit is identi- 


fied by the first mnemonic subscript. 


ABUTS we sn ABYZED uetot AHUTC) 44) (GR-21 
AHUTS 44) = SHUTFS 44) + SHUTC. 44) (GR 
SHUT, £4) = SHUTF3 44, + SHUTCS 4) (GR- 
SHUT, 44) = SHUTPg 44) + SHUTC, 44) (GR=24 
ABOUT 0, sHUTPS my, AHUTC, a5 (GR=25 
ABUT 4, > SHUTF, 44, + SHUTCE i (GR- 


The construction license revenue from single-family housing units 
(CLRSF) is computed in equation GR-27, from the sum of new 
housing units (AHUT) in categories 1 through 3 (single-family 


units). This sum is multiplied by the parametric license tax 


per single-family unit (CLTSF). 


3 
CLRSF = A 


1 


The construction license revenue from multi-family ant te Ree 


is computed in the same manner for housing Categories 4 through 


6 (multi-family units). In equation GR-28, CLTMF is the para- 


metric construction license tax for multi-family unit 
Ss. 


Sir hy = 


6 
= (= 1 
CLRMF, 4 = aan) OUD ey igh LOU BU ls EGR= 2.8) 


The construction license revenues from commercial structures 
CCURC) GuSwartunctren Of “the floor area or Size of the commer— 
Cial building. The actual fee for each building is individually 
determined according to a rate structure which involves a 
decreasing cost per square foot as the total area increases. 
This fee schedule for commercial structures is shown in Table 
GP-2. 

TABLE CP=3 


CONStructieon License Tax for Commercial Structures 


Bee rer cquare Foot Square Footage Ranae 
SiUraoiu For the first 15,000 sauare fee, 
ero For, the mext 15,0C0: square see tye minis 
One) For the “next 70000 saverea feet re bus 
elas Over the first 100, 00GC sauare feec 


Bombe Gris Model, the fee is comouted on the average commercial 
Beetire size (ANCES). This averade ts calculoted in eaustion 
Maeve ners NOS? Ve the toval floor area of comnercial cevelog= 
Pomerat etCor 1s the mumrer of commercial structures built im vamy 


vear. 


= Ape 
AACSZ, 44 = SCS2Z, 44 / ACST, 44 te 25) 


“he construction licence revenue from commercial develcorment is 


Phen comouted cor the basis of this average of Sommenciel sSsonuc= 


By 28 


the 
ture size. Because of the decreasing Feet per square ea 


average will tend to over estimate the total revenues, if the 


. . Ver, Lt 
variation of commercial structure sizeS 15 large. Howe ’ 


is predicted that the model will not be sensitive to this small 


error. 


Equation GR-30 computes the construction license revenues from 
commercial development (CLRC) where ACS2 is the average size of 
commercial structures from GR-36 and CLTC is the construction 
license tax for commercial development from the schedule out- 
lined in Table GR-2. 


= * ~ 
CLRC, 4) AACSZ, 45 ours (GR-30 


Total construction related revenue (TCRR) is obtained by 
Scene the building permit revenues (from GR-17) and the con- 
struction permit fees (from GR-20). The total of construction 
related revenues does not include the parks and recreation 
bedroom fee revenues nor the new construction license tax 
because these revenues go directly to special funds rather 
than the general fund. 


TORR = BPR 


t+1 ta) CPF LS (GR-3] 


Sales Tax Revenue 
Sales taxes are allocated to municipalities entirely on the 


basis of taxed sales by businesses located Within the juris- 


diction. However, the sales tax revenue Subsection recognizes 


that the ultimate source of this revenue is the purchasi 
ing 
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power of the resident and visiting consumers. Thus, in the CRIS 
Model, the sales tax revenue equation looks to the source of sales 
tax revenue and starts with estimates of the purchasing power of 
both Fairfield residents and visiting consumers. More completely, 
Sales tax revenues are estimated as a function of the personal 
income of the relevant market area, the ratio of local taxable 


purchases to income, and the tax rate. 


MiesGity of Fairfield is located. along. the main transportation 
corridor in Solano County, I-80, and serves as a major focus 
for the northern and central county area. The Fairfield mer- 
chants are a major provider of roadside services to travelers 
between the San Francisco Bay Area and Sacramento, the Sierra 
Nevada Mountains and the Reno-Tahoe area. Thus, the total 
Market for Fairfield goods and services extends over much of 
central California. However, for computational convenience, it 
Memacsumed tiatsiSOlano County residents, represent the equivalent 


of this total market for Fairfield's taxable goods and services. 


Taraonwe purchases of a population are estimated son the wbasus of 
personal income, population, and the proportion of personal 
income which has historically been spent on taxable items. A 
Crucial andsyet eit fficulteto estimate factor in the sales 

fax revenue function as she proportion.of taxable purchases of 
any residential group which will be made within the municipality. 


Mhves roporticm as reberred #£0 as the “capture rate.” 
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It was not possible to measure directly the Pairfielda mer— 


chants' capture rate of the taxable purchases by Fairfield 


residents. It proved even more difficult to estimate the 


capture rate of purchases of residents of the rest of the 


Fairfield market area (hereafter the portion of the Fairfield 


market area outside of the city limits is referred to be the 


proxy measure -- the rest of Solano County). Interviews with 
local business leaders and a review of several market studies 
for particular commercial projects also failed to produce 


reasonable estimates of the Fairfield capture rates for all 


taxable purchases. 


To resolve this problem an equation was developed which com- 
puted all possible capture rates for consumers in the entire 
market -- both Fairfield and the rest of Solano County. This 
computation was made on the basis of the actual Fairfield sales 
tax proceeds, and estimated taxable purchases. The taxable 
purchases estimates were based on the number of households, 
household income and the ratio of taxable sales to income for 
the State of California. The computation ylelded a set of 
relationships between capture rates. These relationships 
are shown in Table GR-4, 

TABLE GR-4 


Capture Rate for Taxable Purchases in Fairfield 


Residents of 
Capture Rate 


Fairfield ~ 50 - 60 65 70 ios 80 


Rest of Solano County 46 ] 
° ngs. 32 28 | 
. e S23 ole | 


a3 °t 
Basically, the table indicates that if Fairfield residents 
make 50% of their estimated taxable purchases with Fairfield 
merchants, then the capture rate of estimated taxable purchases 
by residents from the rest of Solano County must be 46% to 


account for the total sales tax revenues received by the City. 


Batrfveld officials judged that 4.70% capture rate for City 
residents was most reasonable. Thus, based on the relationship 


from the table, the capture rate for taxable purchases by resi- 


Gents from the rest of the County was 283%. 


In the CRIS Model, total sales tax revenues are estimated from 
the sum of taxable purchases by Fairfield residents and the 
residents of Solano County. Taxable purchases are estimated on 
the basis of the disposable income of each consumer group. 

For Fairfield consumers, the total disposable income are esti- 
mated separately for current and immigrating residents, and 

them aggregated for the whole City. The disposable income of 
current Fairfield residents is estimated on a ver capita basis. 
The purchasing power of the families who have moved to Fairfield 
is estimated on the basis of the fall market value of their 
housimnamunmit.  rkesidents of the rest of the market area, Solano 
County, are assumed to have disposable income Which Us a function 
of their average per capita income. However, in all cases, the 
calculations exclude the population of Travis Air Force Base 
since purchases at base facilities are not subject to State 


Sales tax. 
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current 
Equation GR-32 estimates the total disposable income Gt 


Fairfield residents (DICP) as a function of per capita income 
or the amount of disposable income per person (DI/POP). Cur- 
rent "Pairfiela residents include the existing residents, jtherr 
progeny, and the progeny of in-migrating residents. The total 
of these current residents is estimated by subtracting the 
cumulative total of all new (migrating) residents in the 
Fairfield and Cordelia planning area (NTOTFF) from the total 
Crcy spOpulation jCrOTFN). 

DICP. 44 = (TOTFN, 4) - NTOTFF, .,) DI/POP,, (GR-37 
The disposable income of the people who migrate to Fairfield 
is assumed to be a function of the housing choice. Generally, 
families with greater disposable income will tend to select 
housing units with a higher full market value. Thus, the 
increase in disposable income from new residents (ADINP) is 
estimated as a function of the number of newly occupied 
housing units in the Fairfield planning area (HUF) and the 
Cordelia planning area (HUC) as the full market value of each 
unit (FMV/HU). These full market values for the newly occupied 
housing units are multiplied by the ratio of disposable income 
to market value (DI/MV) for each housing category and summed 


over all categories, 
= = 
A Spy s 4 AHU uc V 


-83- 


Eguation GR-34 computes the total disposable income for all 
in-migrant residents (DINP) as the sum of the total disposable 
income from the previous period and the new increment of dis- 
posable income from new movers in the current period (ADINP). 
DINP. 44 = DINP, oP ADINP, 44 (GR-34) 
The disposable income of the residents of the rest of the Fair- 
field market area, Solanc County, is estimated as a function of 
the average per capita income. Fquation GR-35 projects the dis- 
posable income of Solano County, exclusive of Fairfield and 
Travis, (DISC) where TOTSX is the population of the rest of 
the County area and DI/POP is the parametric ratio of disposable 
income to population. The value of this parameter, taken from 
the 1970 census of Solano County, 1s assumed to be the same 
bor Falrtrield as for the County exclusive of Fairfield. 
DISC, 4 = TOTSX 44 : DI/POP,, (GR-35) 
Sales tax revenues are calculated for Fairfield residents and 
the residents of the rest of the market area Separately. The 
first operation is to aggregate the total disposable incomes 
Sfetne Falrtield consumers. Equation GR=-36 computes tne dirs-— 
posable income of Fairfield (DIF) by adding the disposable 
incomes of current residents (DICP) and residents who moved 
Mo the city during the projection period (DINP). 


Dat = DICP, | 


CR-: 
ea + DINP. 44 (CR=36)) 


il 
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Equation GR-37 projects the estimated sales tax revenue from 


purchases by Fairfield consumers (STR ee ee TP/DI is the 


State average of taxable purchases to disposable income, CRF/TP 


is the capture rate for taxable purchases by Fairfield consumers, 


and MSTR is sales tax rate for municipal governments. The 
capture rate for Fairfield residents has previously been esti- 
mated at 70% of all taxable purchases. Currently, the local 


tax. tate, 1S. 0)..0 1. 


STRF = DIF bl TP/DI, i CRF/TP,, Aa .MSiR (GR-3 


ead ch Pp 


Fairfield sales tax revenue from purchases by Solano County 
consumers (STRSC) is estimated in the same manner as that from 
Fairfield consumers by equation GR-38. Again TP/DI is the State 
average proportion of taxable purchases to disposable income and 
MSTR is the municipal sales tax rate. In this equation, the 
Capture rate of taxable purchases by consumers from the rest 


of the County (CRS/TR) is assumed to be 288%, 


STRSC,,, = DISC,,, * TP/DI, * CRS/TP,, * MSTR,, (GR-3! 


The treatment of sales tax receipts from new commercial estav= 
lishments in Fairfield poses both computational and equity pro- 
blems. The appropriate criteria for cost/revenue analysis in 
this case would be the “with" versus the “without™ 


comparison, 
1.e., what will Fairfield sales tax receipts be with commercial 
development as contrasted to what they would be without 

new 


commercial development? Thus, in an extreme hypothetical case 


=R5= 


where the local capture rate is 100% and the rest of the world's 
capture rate is 0%, the taxable sales of new commercial estab- 
lishments would result in Mopnet Sales, tax-revenue gains for 

the community. This situation would result if the new commer- 
cial establishments sold only to local Fairfield residents who, 
in the absence of the establishment, would have shopped at 


existing Fairfield businesses. 


If, however, a new commercial or industrial development in 
Fairfield does change the overall capture rate of Fairfield 
by creating a net gain in sales to Fairfield residents who 
otherwise would have shopped outside the City or spent less 
in Fairfield, then the changed capture rate can be estimated 
and directly inserted as input information for the model. At 


present, the capture rate 1S assumed to be constant. 


The net gain in sales tax revenues from new commercial develop- 
ments (NGSTRC) 1S assumed to be a function of sales tax revenue 
and the expected change in the capture rate for consumers in 
the market area. In the following equation (GR-39) ECCRCF 

the expected change in the capture rate of taxable purchases by 
Fairfield consumers and ECCRS is the expected change in the 
capture cate for Solano County consumers. The expected capture 
rate change due to new development is a judgment which must be 
made for each particular development. For purposes of the 


general projections, it has been assumed that the cabdture rate 


-86- 


will remain unchanged and, therefore, its tnt a ee 


at zero. However, this assumption can be easily modified as 


particular commercial developments are considered. 

NGSTRC,,, = STRF.,, * ECCRCF, + STRSC,,,) * ECCRCSp (GR-3 
Any type of development which brings people to or through the 
Fairfield area can have an effect on the sales tax capture 
rates. This is true even if no sales tax revenues are directly 
generated on the development site. For example, a large 
industrial park may bring non-Fairfield residents to the area 
to work. It is likely that while at or near the work site 
these workers will make taxable purchases. Thus, the capture 
rate for the County area (the proxy area) would be increased. 
Equation GR-40 is used to estimate the sales tax revenue assoc- 
lated with this non-commercial development. For purposes of 
the model industrial development is used to represent non- 


commercial development. 


The net gain in sales tax revenues from industrial development 
(NGSTRI) is assumed to be a function of sales tax revenues and 
expected change in the Capture rate for both Fairfield and 


Solano County. As with commercial development, changes in the 


capture rate are exogenous to the model. Therefore, it is 
a 


assumed that the capture rates will remain constant (i.e 
e oy 


ECCRIF and ECCRIS= Q) unless an explicit case is made that the 


rates will change as a result of a Particular development 


NGSTRI = 
41 STRF. 4) * EGCRES + STRSC, 1) * “ECGRS (GR-4 
p 


ee 


The total revenue from sales tax is computed in equation GR-4l. 
In this equation TSTR is the total sales tax revenue. 


TSTR, , = STRF + STRSC, 4) + NGSTRC, , 


1 ea 7 


1 


NGSTRI, 4) (GR-41) 


Other Revenues / 
The "other" revenue Subsection includes revenues from a vari- 

ety of sources including Federal grants, State subventions, 
Cigarette tax, dog licenses, parking tickets, and library fines. 
Some of the revenues in the other revenue classification, Such as 
Federal revenue sharing, are allocated to the City on the basis 

of formulae which include population as a major determinant. 
However, most of these revenues are collected or allocated on 

the basis of a wide variety of conditions and circumstances. 

For computational simplicity, all revenues in this category are 


estimated in the CRIS Model on a per capita basis. 


All of the per capita revenue functions have initially been 
Calibrated using California State Controller revenue figures 
ton sucoat years 1970-7) through) 1973-74... >Thnese revenues ave 
expressed in constant dollars and converted to per capita terms 
utilizing the ABAG Series 3 population projections. The per 
Capita rates are initially assumed to be constant. However, 
because future conditions or legislative and Congressional 
actions affecting these revenues are difficult to precict, the 


user of the model can easily adjust the per capita parameters. 
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, tegories: 
The other revenues are disaggregated into four caved 3 


~ {ng 
(1) recurring service charges, (2) Federal revenues, oy aah 


revenues, and (4) other City revenues. 


Recurring service charge revenues are generated from several 
different sources. These include license and permit fees 
(ier, COG. and bicycle licenses), fines and penalties (i.e., 
cane and vehicle code fines), and service charges (1.e., 
special police and fire services, animal shelter fees, local 
assessments, lot cleaning, refuse collection, park and recrea- 
tion user fees, and library fines). In equation GR-42, RSC 
represents the recurring service charge revenues. This is esti- 
mated as a function of recurring service charges per capita 
(RSC/POP) and the population of Fairfield including the plan- 
ning areas of Fairfield and Cordelia and Travis Air Force Base. 
Crore Ny. 

RSC ee a kee EOrs (GR-4: 
Federal revenues (FR) include general revenue Sharing as well 
as revenues from all Federal categorical block gQrant-in-aid 
programs. These revenues are estimated in equation GR-43 as 
a function of Federal revenues per capita (FR/POP) 


and total 


population including the air base, 


—-39— 
Equation GR-44 estimates the general fund revenues from all 
State subventions other than sales taxes. In this equation, 
OSR represents the other State revenues and OSR/POP is the 


ratio of state revenues to population. 


OSR. 4 = TOTFNT, 14 x OSR/POP,, (GR-44) 


Equation GR-45 estimates the general fund revenues from all 
other sources,where O° represents these other revenues and 


OR/POP is the parameter for other revenues per capita. 


OR. 44 = TOTFNT, 14 * OR/POP,, (GR-45) 


Total ver capita revenue (TPCR) is the sum of the revenues from 
the four per capita revenue functions. This is estimated in 
Pauation GR-46, 
+ —_ 

TPCR, y eet OSR. 4) OR (GR-46) 
Total General Revenues 
In the CRIS Model, total general revenues (TR) are estimated as 
the sum of the revenues from the four revenue classifications. 


=e ~47 
pee = eee et ERR py + PSUR Ge 2 PCR. ag (GR=47)) 
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EDUCATION SUBSYSTEM 


The education subsystem of the CRIS Model projects both the 
costs and the pet entes of the Fairfield-Suisun Unified School 
District. The subsystem computes Bie al operating costs for 
both current and new students, transportation costs for school 
buses, and the=capital cost of school’facility construction and 
expansion. The revenues of the school district are organized 
by type and source. These revenues include state basic aid, 
other state revenues, federal revenues, other school revenues, 


property tax, property tax for bonded indebtedness, and state 


equalization aid. 


The boundary of the Fairfield-Suisun Unified School District 
extends far beyond the incorporated city limits of Fairfield. 
The School District includes Suisun City end’ maj or Unincor— 
porated areas of Solano County. “The District even extends 
beyond the limits of the Fairfield and Cordelia planning areas. 
However, for consistency in the model, the district is divided 
into two sections corresponding to the division of the Fair- 
field planning area and the Cordelia planning area. Students 
from Suisun City are considered to be part of the Fairfield 
planning area while students from the unincorporated areas are 


calculated as part of the Cordelia planning area. 


The first operation of the education subsystem is to calculate 
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the operating cost for the school district. These costs in- 


clude all of the costs associated with the students' education 
plus the cost of transporting the students to the school. The 
education subsystem considers current students and new student 


separately. 


Education Costs 

The cost of education for students includes the salaries for 
teachers, administrators, and other school personnel, school 
supplies, equipment, and the operating and maintenance cost of 


the school facility. 


The education costs for current students in the Fairfield plan 
ning area (FECS) is calculated in equations E-l through E-3 as 
a function of the number of students in each grade category fo 
the Fairfield planning area (FSCHL) and the parametric cost pe 
pupil (CPP) for the specific grade category. The number of 
existing students is taken directly from the demographic subsys 
tem (equations D-64 through D-66) for this calculation. The 
mnemonics are subscripted as in the demographic subsystem to 
indicate the grade category. 

TEE eee Vs acs ee (E-1) 

FECS> £41 = FSCHL2 ¢41 * CPP,» (E-2) 


The education costs for current Students from the Cordeli 
elia 
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planning area (CECS) are calculated in the same fashion. The 
current Cordelia planning area students (CSCHL) are taken di- 
rectly from the demographic subsystem (equations D-67 through 
D-69). The parametric cost per pupil (CPP) is specific to each 


grade category and is assumed to be the same as that used for 


the Fairfield planning area. 


GECS55441 = CSCHL, 4, * SPPs,» (E-4) 
CECS) ¢41 = CSCHL> 44) * CPPo 5 (E-5) 


The total education costs for existing students in each plan- 
ning area are simply calculated as the sum of the education 
costs for each grade category. This computation is performed 
in equation E-7 for the Fairfield planning area and E-8 for the 
Cordelia planning area. 

BEGCr = SECSs.441.4 FECS> 447 + FECS) 441 (E-7) 


CECS¢41 = CECS3 44) + CECS + CECS; 447 (E-8) 


Pgs eed 
Equation E-9 calculates the total education costs for existing 
students (ECS). This is computed as the sum of the education 
costs for current students in both planning areas. 


BGS = Eo, a tCECSe 4) (E-9) 


The next operation of the education subsystem is to calculate 


the education costs for new students in the Fairfield planning 
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These 


area (NECSF) and the Cordelia planning area (NECSC) . 
costs are calculated as a function of the number of new students 
and the cost per pupil parameter. In equations E-10 through 
E~12, the number of new students in the Fairfield planning area 
(NSCHLF) are taken from the demographic subsystem (equations 

D-70 through D-72). The new students from the Cordelia plan- 
ning area (NSCHLC) are also taken from the demographic subsys- 


tem (equations D-73 through D-75). The cost per pupil (CPP) is 


assumed to be the same for new students as for existing student 


NECSF3 441 = NSCHLF3 44) * CPP3 (E-10) 
NECSF2,¢+1 = NSCHLF2,¢41 * CPP? p (E-11) 
NECSF) ¢+1 = NSCHLF) 44) * CPP), (E-12) 
NECSC3,t+1 = NSCHLC3,¢41 * CPP3 (E-13) 
NECSC) 441 = NSCHLCy 441 * CPP2,p (E-14) 
NECSC) 441 = NSCHLC) 44) * CPP), (E-15) 


The total education costs for the School District are calcu- 


lated by grade level within each Planning district. Therefore, 


the total education costs for the Fairfield planning area 
(ECSF) are the sum of the costs for the existing students 


(FECS) and the costs for the new students (NECSF) in the Fair- 


eaet@ Planning area. In’ the following equations (E-16 throug 


E-18), the grade level is indicated by the first subscript 
ECSF3 t+] = FECS +N 
ECS 
— ee yey (E-16) 
= F 
2,t+l het eS 2 NECSF 41 (B-17} 


1,t+1 * NECSF) 441 (E~18) 


The total education costs for schools within the Cordelia 
planning area (OCSC) are calculated in the same manner by 
summing the costs for current students (CECS) and the costs 
for new students (NECSC). Again, this calculation is made for 
each grade level independently, with the grade level being 


indicated by the first subscript to the mnemonic. 


ECSC3,t+1 = CECS3,¢41 + NECSC3 44) (Bea 2) 
ECSC2 +41 = CECS2 441 + NECSC2 +43 (E~20) 
ECSC) ¢41 = CECS) 44) + NECSC) +41 (S221) 


Equations E-22 and E=-23 calculate the total education costs for 
the schools in cheaPaircield and Cordelia planning areas res- 
pectively. In each case the calculation is made by summing the 
full operating costs over all school levels in each planning 
area. 

ECSE. 4 = BCSF3 44, +. ECSFo,¢41, + ECSF) 447 (E-22) 


ECSC. 43 = ECSC3 t+ a EIST res + ECSC) +41 (B=23) 


The total education costs for the School District (SEC) are 

the sum of the costs for the schools in each planning area from 
equations E-22 and E-23. This calculation is made in equation 
E-24 below. 


SEC = ECSF,., + ECSCL+i (E-24) 


Transportation Costs 


The transportation costs for the Fairfield-Suisun Unified School 
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District consists of the capital and operating costs for school 


buses. In the calculation of these costs several assumptions 


are made. First, it is assumed that the District owns suffi- 
cient buses to transport the current student population. 
Further, it is assumed that these buses are operating at full 
capacity. Therefore, the School District must purchase new 


buses to accommodate increases in the student population. 


It is also assumed that the District does not sell any of its 
used buses. In the CRIS Model, buses are purchased in response 
to additions in the student population. Obviously, some of the 
older buses must be replaced. The model does not specifically | 
account for this replacement. However, because the student 
population from current Fairfield residents is generally de- 
clining, it is assumed that the number of new buses purchased 


will allow for the gradual replacement of the older vehicles. 


In the past, the School District has been bussing approximately 
35% of the students. It is assumed that the District will 


continue to bus approximately 35% of the student population 


The number of new buses needed in any year (ABUS) is calculated 


for each planning area as a function of the total number of new 


students and the maximum daily capacity of the school buses 


(BUS/SCHL). This calculation is made in equation E-25 where 
~25 where 
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NSCHLF represents the new students in the Fairfield planning 
area (from equations D-65 through D-67) and NSCRLC represents 
the new students in Cordelia (fron equations D-68 through D-70). 
The daily school bus capacity ratio (BUS/SCHL) has been estab- 
lished to be 200 students per bus, but this assumption can be 
easily modified. The coefficient accounts for the assumption 
that only 35% of the new students require transportation to 
school sites. The prime superscript indicates that the number 
of new buses needed is rounded down in each year so that there 


is no excess bus capacity left to the following year. 


4 3 
t+] ja NSCHLPS 41 + Net al BESS (E-25) 
Equation E-26 calculates the total inventory of buses for the 


School District. 

BUS. 43 = BUS, + ABUS; 44 {E-26) 
The capital costs for the purchase of new buses (BCC) is com- 
puted in equation E-27 where BUS is the number of new school 
buses needed and C/BUS is the parametic cost per bus. 


= ; te = 
BCC. 4 4BUS, 4 C/BUS., (E-27) 


Equation E-28 computes the operating costs for the school buses 
(BOC). ‘These operating poate include the costs associated with 
bus maintenance. The bus operating costs are calculated as a 
function of the total number of buses from equation E-26, the 
average number of school days in a year (SD) and the parametric 


operating cost per bus-day (OC/BD). 
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= te BD (E-28) 
BOe ye) a0seey BA SDE NOEL ERE 


The transportation costs for the District include both the 
capital and operating costs. Therefore, the total transporta- 
tion costs (TRANS) are calculated in equation E-29 as the sum 
of the capital costs (BCC) from E-27 and the operating costs 
(BOC) from E-28. 


= E-2 
TRANS, 4.) BCC. 4) + BOC, 4) (Ei f 


Enrollment and Capacity 


The most significant operation in the education subsystem is 
the decision to increase classroom capacity in response to 
increased enrollment. The Fairfield-Suisun Unified School Dis- 
trict school capacity is increased by the addition of portable 
classrooms at an existing school site or by the construction of 


a new permanent facility at a new site. 


The education subsystem maintains the current status of class- 
room capacity. Increases in the classroom capacity are added 
to the initial capacity as given by School District officials. 
These capacities are maintained Separately for each Planning 


area and grade category. 


When a new school is built, its core, or permanent capacity 


(PERM) is established. This permanent School has sufficient 


Space and facilities to accammodate additional students th h 
roug 
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the installation of portable classrooms. The portable class- 
room units constitute the portable capacity (PORT) of that 
school facility. However, the ability of any one permanent 
facility to accept portable classrooms is not unlimited. The 


maximum capacity of any school facility (CAPMAX) is the sum of 


the maximum capacity of the permanent school and the limit of 


the portable capacity. 


The actual school capacity at any one time is the sum of the 
permanent capacity and the capacity of all portable units 


actually installed. This temporal capacity limit is known as 


the variable capacity (VCAP). 


The school capacities are represented in figure E-l. Again, 
these capacities are aggregated across individual schools and 


maintained separately for each planning area by grade category. 


FIGURE E1- SCHOOL CAPACITIES 
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Each year the demographic subsystem accounts for students 
entering and leaving the school system. If the number 
entering exceeds the number leaving, then total enroliment 
increases. In response, the education subsystem and the 
School District itself increase classroom capacities to meet. 


the demands of an increasing enrollment. 


The seguence by which school capacity increases is depicted in 
figure E-2. The initial school capacity is shown in Panel a. 
When the enrollment exceeds the existing VCAP, portable class- 


rooms are added as shown in Panel b. 


ig il 


PANEL a 
* FIGURE E2 - CAPACITY INCREASE SEQUENCE 
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As the portable capacity (PORT) is increased, the variable 
capacity (VCAP) will also be increased. When VCAP approaches 
the maximum capacity (Panel b), additional enrollment ean no 
longer be accommodated by the installation of portable class- 
rooms. Therefore, a new permanent school must be constructed 
(Panel c). This increases the permanent capacity (PERM), the 
variable capacity (VCAP), and the maximum capacity (CAPMAX). 

As enrollment increases further, the cycle begins anew with the 


installation of more portable units (Panel 4). 


The first operation in the enrollment and capacity process is 
to compute the total enrollment, by grade, for each planning 
area. The School enrollment from the Fairfield planning area 
(ENRF) is computed for each grade category in equations E-30 
through E-32. Here, total enrollment is calculated as the sum 
of the existing students in each grade category (FSCHL) and the 
students who migrated into the planning area during the current 
year (NSCHLF). In the following equations, the mnemonics are 


subscripted to indicate grade category (See Table D-3). 


ENR 3 t+ a PSCAL 441 +} NSCELF, 441 (E-30) 
fa { Baw 3 

ENRFo t+ PSCHLs +43 ea NSCHLP 9 e41 {E-31) 
a s i Tan “9D } 

ENRF) t+ PSCHL, +4) +} NSCHLF) ¢41 {E-32) 


Phe total enrollment in the Cordelia planning area (ENRC) is 


calculated in the same manner as enrollment in the Fairfield 
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planning area. In equations E-33 to E-35, CSCAHL represents the 


existing students in the Cordelia planning area and NSCHLC 


represents the new students. 


E-33 
ENRC3 44) = CSCHL, 44) + NSCHLC, 44) ( ) 
ENRC> +44 = CSCHL) 44) + NSCHLC) +44 (E-34) 
ENRC) 44) = CSCHL 44) + NSCHLC, 44) ({E-35) 


Each year the newly computed enrollment figures are tested to 
determine if the school system has sufficient capacity to 
accommodate those students. Basically, there are three capa- 
city tests in the education subsystem. The first test measure 
the enrollment for each grade category and planning area 
against the variable capacity of all schools in the relevant 
categories and areas. This test is performed in equations E-3f 
through E-38 for the Fairfield planning area and equations E-3 
through E-41 for the Cordelia planning area. For descriptive 
purposes, the statistic that results from this calculation 

is given a specific mnemonic (EXCF and EXCC) for each planning 
area and grade category. However, the value of this mnemonic 


is limited to this description as no separate variable is 


created in the model. 


EXCF we 

3,tt+l VCAPF, +4] — ES (E-36) 
EXCF =z VC iY 

2,t+l BEF > t+ BEE ta) (B=378 
EXCF 


= VC = 
1,t+l ae BRE tid (E~38) 


=203— 


EXCC3 4) = VCAPCS gy) - ENRC3 44) (E-39) 

. ~ ENRC (E-40) 
EXCCS 44, ~ VCAPCS 44) 2,t+1 2 
EXCC) ts = VCAPC, 44) ~ ENRC) ¢4) (E-41) 


If the result of each of these calculations are positive, then - 
the School District has excess capacity and KS additional 
classroom capacity is required for this year of operation. 
However, if, in any of the tests, the enrollment exceeds the 
current existing capacity, the value of the descriptive variable 
(EXCF or EXCC) will be negative. In that case, there is excess 
enrollment and the current students for that specific grade 
category and planning area cannot be accommodated by the current 
school capacity. These special cases are given the second test 
where the excess enrollment is measured against the potential 
capacity of the school system (CAPMAX) to determine if the 
students can be accommodated through the installation of por- 
table classrooms. The basic operation of the test is shown in 
equations E-42 and E-43 below. The subscript °j* refers to 
the specific grade category. 

EXCF. < CAPMAXF. 


j,tt+l- j,t+l ~ 3, t+1 


< 
ee io ee VERE eer) 


VCAPF. (E-42) 


(E-43) 


If these conditions are met the excess enrollment is less than 
the allowable portable capacity; then portable classroom units 


are purchased and installed. The number of portable classrooms 


-104- 


required (APORT) is calculated in equation E-44 and E-45 for 


each grade category and planning area. The grade category is 


indicated by the subscript “j". The double prime superscript 
indicates that the number of portable units required is rounded 


up to accommodate all excess enrollment without crowding. 


e % , * PORT/ENR (E-44) 
OPORTF? 44, = EXCF; 44, * PO /ENR,, 
APORTC® i & E-45 
jrt+l = EXCC, ,4, * PORT/ENR, ( ) 


If the condition in test 2 is violated, the total enrollment 
exceeds the maximum capacity of the school facilities in that 
grade category and area. These cases are tested to determine 
if there are sufficient excess students to necessitate the con- 
struction of a new permanent facility. In test 3, the excess 
enrollment in a specific grade category is tested against the 
standard of enrollment in a permanent facility for that cate-~ 
gory (2 This test is performed for each planning area 
in equation E-46 and E-49, 

EXCFs oy) ~ PERM, (E~46) 


> 
EXCC, .,) = PERM _(E-47) 


Historically, there has been a basic resistance on the part of 


School District officials to construct unnecessary permanent 


facilities. Therefore, if there is not sufficient extra enroll- 


ment to fill the new permanent facility, and the condition in 


test 3 is violated, the District has traditionally responded 
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by allowing a temporary condition of overcrowding to exist. In 
this case, portable classrooms are purchased and installed up 
to the maximum capacity limit and the extra students are 


temporarily accommodated within this capacity. 


Here, the number of portable classrooms required for each planning 
area (APORTF and APORTC) are calculated for every grade category by 
multiplying the capacity of each portable unit by the difference 
between the existing capacity (VCAP) and the maximum capacity 


(MAXCAP). These calculations are performed in equations E-48 


and E-49. 
4 = = w& 
pee eel No tees) tt PORT/ENR (E-48) 
8 & = & aa 
CRIES a PS A ST a) ee POPT/ENR (E-49) 


The cost of the portable classrooms required is computed in 
equation E-50. Here the sum of the units needed is multiplied 
by the parametric cost per unit (C/PORT). 

CPORT s G 


APORTE. + APORTC. 


we = 
=] Peet 5,t+)) * C/PORT, — (E-50) 


t+] 
However, if the condition in test 3 is met, then sufficient 
enrollment exists to warrant the construction of a new per- 
manent School facility. The facility is constructed and costs 
of that construction are computed in equations E-5]1 through 


E~-53 below. 


= OG= 


Equation E-5] computes the capital costs for land (SCCL) re- 
quired for construction of a new permanent school facility. 
This cost is computed by multiplying the minimum enrollment 
Parameter for each school category ae by the acreage 
requirement for each school category (AC/ENR, ) and the average 
cost of land per acre (ACL/AC). These factors are summed over 
all grade categories becayse new or additional capacity may be 
required in more than one category in a single year and, there- 


fore, more than one school could be built. 


3 : 
= A & ° 
SCCL. 4) fey Se MONS oe . ACL/AC,, (Eo518 


Equation E-52 computes capital costs for construction (SCCC) 
for all additional permanent schools in the district. This 
calculation is made by Summing over all grade categories the 
Product of the minimum enrollment Parameter for a permanent 
facility at) and the number of Square feet of school space 
required for each student (SQ/ENR,), and multiplying by the 
average construction cost per square foot (ACC/SQ. ) 
5 ® 

SCCC = . ,PERM. * 

t+] * j=) RMS Op SO/ENR, te ACC/eo Te (E-52) 


The total capital cost (SCCT) for the Construction of new 


permanent school facilities is computed in equation E-53 as 


the sum of the capital costs for land (SCCL) and the Capital co 


for construction Lecce, 


S = 
CCT. 4, SCCL. 5 + SCCC. 4, (E-53) 
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The School District finances the cost of constructing permanent 
echool facilities by issuing general obligations bonds. ‘The 
actual capital costs of the School District are based on @ payment 
schedule for all outstanding bonds. In general, the annual 
capital payment is calculated by revising the bond schedule to 


include the bonds issued for new construction in any year. 


However, the Jarvis-Gann Initiative distinguishes between bonds 
passed by the voters prior to the adoption of the constitutional 
amendment and the bonds issued after the amendment. Proposition 
13 limits the total property tax revenue to one percent of the 
market value of the land and improvements. An exception to 

this limitation is provided for the payment of bonds previously 
approved by the voters of the jurisdiction. Therefore, existing 
bonds and their associated payments are considered separately 
uSing data which is basic to the model. The payments on new 


general obligation bonds is calculated below. 


School District bonds mature in twenty years. It is assumed 
that equal payments are made on the bonds each year. Equation 
E-54 calculates the annual payment for post-Jarvis bonds ( APMTJ) 
as a function of the total cost of new construction in that 
year (SCCT) and the current interest rate for education bonds 
(BIE). 


es * = ae (-20)) E-54 
APMTJ, 45 (SCCT BIE.) /(1 (l + BIE.) (-20)) ) 
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The total post-Jarvis bond payment in any year is the total 
payment for bonded indebtedness incurred after the passage of 
Proposition 13. This total bond payment (PMTJ) is equal to 
the sum of the payments on bonds for the current year and the 
previous nineteen years. The calculation is made in equation 
| Seah 


r APMTJ 


=O ttler 


158) 
(E=So0 
9 


PMTJ. 44 = 
The education subsystem provides for the possibility that the 
excess enrollment in any grade category and planning area wou! 
require the construction of more than one permanent school 
facility in a single year. Once the model has determined 
(from test 3) that sufficient excess enrollment exists to 
Warrant construction of a new permanent facility, tests 2 and 
3 are repeated. The second testing process is based on new 
projections of the variable and maximum capacity for the 


Specific grade categories and Planning areas in Question. 


If the condition in test 2 is not violated, and the remaining 


maximum capacity for that Particular grade category and plan- 


ning area, in this case the remaining students are seconde 


through the installation of Portable classrooms. The cost of 


this option is calculated a4 in equation EB=50, 


oo 4 


If the condition in test 2 is violated, then the maximum capa- 
city standard required for construction of a new permanent f 
facility (test 3) is applied. As before, if the remaining 
Students exceed the projected maximum capacity, including the 
permanent facility, but do not meet the minimum capacity level 
of a new permanent school, the District will simply install 
extra portable units up to the projected capacity maximum. 
This will result in a temporary overcrowding condition for 


that grade category and planning area. Again, the cost of 


this option is computed as previously described in eguation 


E-50 ° 


Finally, if the condition in test 3 is met there is sufficient 
enrollment to necessitate the construction of a second perma- 
nent school facility. In that case, a second school will be 
constructed and the costs computed as in equation E-53. At 
that point, the CRIS Model will repeat tests 2 and 3 to make 
additional provisions for the allocation of the remaining 


enrollment. 


Following these operations, the model reviges the capacities 
of the School District by planning area and grade category. 
Equations E-56 through E~-61 update the maximum capacities for 
each grade category and planning area. In each case, the 


capacity maximum (CAPMAX) from the previous period is increased 


=11.0= 


é 


by the number of permanent facilities constructed in the pre- 


sent period (APERM) multiplied by the maximum capacity (CM/PERM 


for each type of school facility. 


= + APERMF, % (E-56) 
CAPMAXF 3 44) CAPMAXF 4 ¢ 3,t+1 
CM/PERM, 
= + APERMF & (E-57) 
CAPMAXF > 447 CAPMAXF 4 2,t+l 
CM/PERM. : 
g 
= F & (E-583) 
CAPMAXF) 64) CAPMAXF) 4 + APERM 1,t¢l 
CH/PERN, 
o 
= & E-59 
CAPMAXC, 444 CAPMAXC3 5 + OPERNC3 44) ( ) 
CM/PERM, 
7 
os & a 
CAPMAXC) 44) = CAPMAXC) + OPERMC) te) (E-60) 
CM/PERM. 3 
G 
= i» t ae 
CAPMAXC) 444 CAPMAXC, + SPERMC) o4) (E-61) 
CM/PERM, : 
g 


The permanent capacities (PERM) are revised for each grade 


category and planning area as a result of the construction of 


new permanent facilities (APERM). This revision is performed 


in equations E-62 fe E-67 by adding the new increment of per- 
Mga Gna atte. tn each category and Planning area, 


times the 


minimum enrollment parameter Mista sss to) )y to the existing per- 


manent capacity in those areas, 


PERMF ae 
9 
PERMF = 
1,t+1 TEL + SP ERNE ey te PERM) (E-64) 
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PERMC) ¢41 


= PERMC 


* PERMC 


= PERMC 
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+ APERMC 


+ APERMC 
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+ APERMC 


a, Url 
2,t+l 


Lette 


* PERM 


* PERM 


*- PERM 


3p 
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(E=65)) 
(E~66) 
(E-67) 


iSimilarly, portable capacity (PORT) is updated as a result of 


the purchase and installation of new portable classrooms (APORT). 


Equations E-68 through E-73 revise the portable capacities for 


each grade category and planning area where PORTF represents 


the portable capacities in the Fairfield planning district and 


PORTC represents the portable capacities in the Cordelia plan- 


ning district. 


The new portable capacity is determined by 


multiplying the portable classroom capacity parameter (PORT), ) 


by the number of new portable units and adding this increment 


to the new capacity. 


PORTE 5 41 


PORTF> 44} 


ERT t+) 


i PORTC, 444 


PORTC) ¢41 


PORTO 1 t+ 


= PORTF 
= PORTF 


= PORTF 


= PORTC 
=z PORTC 
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EEO RTE erp 
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SPORTC) +43 
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(E-68 ) 
(f= G9) 
CE=70) 


(5=,7a") 
(E= 72) 


(E-73) 


Finally, the education subsystem updates the variable capacity 


(VCAP). 


Variable capacity is computed as the sum of the exis-~ 
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ting permanent capacity and the installed portable capacities 


for each grade category and planning area. Thus, increases in 


the variable capacity are calculated by adding the increased 
permanent capacity ( 4PERM) and the increased portable capacity 
( APORT) to the existing variable capacity from the previous 
period. These calculations are performed in equations E-74 
through E-79 where VCAFF is the variable capacity for each 
grade category fn the Fairfield planning area and VCAPC is the 


variable capacity for the Cordelia planning area. 


VCAPF3 44) = VCAPF3 , + OPERMP3 44) + APORTF. yy | (E- 
VCAPFo 44) VCAPF, + APERMP > 44) + APORTF. +4} (E-) 
VCAPF) 44) * VCAPF, , + SPERM) 44} + 4PORTF) 44) (E=7 
VCAPC3 t41 7 VCAPC, , + APERMC3 4) + 4PORTCS 41 (Es 
VCAPC> 44) = VCAPC, + SPERMC) 44) + APORTC > 41 (E- 
VCAPC) 4) = VCAPC, 5 + ale) eae + “PORTC) 4) (E- 


Operating Costs 
The Fairfield-Suisun Unified School District pays for portable 


classrooms out of current revenues, rather than issuing bonds 
e 


Thus, the cost of portable units (CPORT) is considered to be 


Part of the operating costs, Other Operating costs for the 


District are the education costs for students (SEC), the 
v 


ees te enn irand the payments for post-Jarvis 


school bonds (PMTJ). Equation E-80 calculates the total 


Operating costs for the District (SOC) as the sum of ti 
ese. 


ts 


== 


SOC ay = SEC. 4) + TRANS, 44 + CPORT, + PMTJ 4) (E-80) 
Equation E-8] computes the total cost of the School District 
(STC) as a sum of the operating costs (SOC) and the capital 
costs for the annual payment of bonded indebtedness incurred 
prior to Proposition 13 (PMT). This bond payment is taken 
directly from schedules in the base data for the model. 


SL & soc, 


t+] Siena at (E-81) 


ee 

Education Revenue 

Generally, in the CRIS Model, all revenues are estimated as 
part of the General Revenue Subsystem. However, Fairfield- 
Suisun Unified School District is jurisdictionally separate 
Brom the City of Fairfield and the District has independent 
taxing authority. Thus, the revenues of the School District 


are projected as part of the Education Subsystem. 


School District revenues are organized by source and type. The 
sources of education revenues include the federal government, 
the State of California, Solano County and the District itself. 
Within the source category, revenues are aggregated by type, 


where appropriate. 


Frequently, the allocation of assistance to the District is 
based on the Raptors Gaily attendance of SER: in the 


schools. The CRIS Model also calculates the Wiceat ion of 
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education revenues on the basis of average daily attendance 


(ADA). ADA is computed separately for students in each grade 


category and then aggregated as necessary in the revenue esti- 


mation calculation. 


The ADA for any specific grade category is based on the total 

enrollment in that category. The total high school (grades 9- 
12) enrollment (ENR3) is calculated as the sum of the enroll- 

ment in a specific grade category from each planning area. 

+ ENRC 


= ENRF (E-82) 


Sear tet 3,t+] 3,41 


The same operation is performed for intermediate school (grade 
7 and 8) enrollment (ENR,) and elementary school (grades K-6) 
enrollment (ENR, ) in equations E-83 and E-84 respectively. 


= ENRF + ENRC (E-83) 


2,tt+l 2,t+l 
ENR) ¢4) = EWRF) taj + ENRC) 44) (E-84) 


BE 


The estimated average daily attendance (ADA) is computed for 
each grade category in equations E=-85 through E-87. In each 
case, this calculation is made by multiplying the total enroll 
ment for a grade category by the category specific attendance 
rate parameter (ATTN). 
ae eS] n Bret : aN (E-85) 
ep 2etaly quo ne ceaic* Ae (E-86) 


ADA m 
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Federal assistance to the Fairfield-Suisun Unified School Dis- 
trict includes aid under the National Defense Education Act, 
the Vocational Education Act, the Elementary and Secondary 
paGcat ion Act and some other minor authorities. federal re- 
venues to the District (SDFR) are estimated in equation E-88 
on the basis of the total average daily attendance. In the 
following equation FR/ADA is the parametric rate of Federal 


assistance per average daily attendance. 


3 
SDPR, .) = qepo ees ms eRe. Lb=632)) 


j,t+l 
In the Education Subsystem, State aid to the School District 
is separated into three basic types: (1) basic aid, (2) equali- 
zation aid, and (3) other State revenues. Other State revenues 
include special education assistance for physically handicapped, 
deaf, blind, educatable mentally retarded, severely mentally 
retarded, educationally handicapped and mentally gifted students. 
The other State revenue category also includes: governmental 
Support, allowances for inflation, allowances for certified 
retirement, allowances for adult students, apportionment for 
small schools, apportionment for special purpose training, 
special allowances, and tax relief subventions. The total of 
all revenue in the other state revenues category (SDOSR) is 
estimated on the basis of total ADA in equation E-88. In this 
computation, OSR/ADA is the combined parameter for the rate of 
State revenues per unit of average daily attendance. 
a 


SDPSR, , ADA. * OSR/ADA (E-89) 


] 1 J ,crl p 
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Education revenues from the Schoo] District itself come in the 


form of taxes on the real property of the District. These pro- 


perty tax revenues are disaggregated into two categories, the 


non-bond property taxes including post-Jarvis bonds and 


property taxes for prior bonded indebtedness. 


The property tax revenues, from either category, are computed 
on the basis of the total assessed valuation of property in the 
School District (SDAV). The District's total assessed valucti 
is increased each year as a result of new development in the 
Fairfield and Cordelia planning areas. The total assessed 
valuation from new projects (sAV) is taken from equation GR-3. 
The total assessed valuation of the District is estimated in 
equation E-90, by adding the increment of assessed valuation 
from new construction to the assessment value from the previous 


period. 


SDAV. 4) = SDAV, + AAV. 4) (E-90) 


Non-bond property taxes (PTNB) are computed in equation E-91 b 
multiplying the non-bond property tax rate (PTRNB) times the 
total assessed valuation for the School District (SDAV) 


Since, according to the Jarvis-Gann Initiative, property taxes. 


Bre ‘cotbected by *Solario County “and @istributedl Gur dvsuaene 


within the county, 


it 16 necessary to factor the property 


—i7= 


taxes collected by the ratio which is actually returned to 

be 
the School District. In the following equation, this School 
property tax distribution ratio is identified by the mnemonic 


PTDRS. 


PTNB. i = SDAV * EE iy ON (E=92)) 


Property taxes for bonded indebtedness incurred prior to 
Proposition 13 are assessed to cover the cost of pre-Jarvis, bond 
payments. The total taxes raised in any year are simply those 
required to cover the total payment on the principal and 
interest on the outstanding school bond (PMT). Therefore, 

the property tax rate for bonded indebtedness (PTRB) is com- 
puted as a function of the total assessed valuation of the 
District (SDAV) and the pre-Jarvis bond payment. This com- 


Pputation is made in equation E-92 below. 


a (E-92) 
PTRB E41 = PMT 44 vf SDAV, 14 


The total property taxes for bonded indebtedness (PTB) are cal- 
culated in equation E-93 by multiplying the property tax rate 
for bonded indebtedness by the assessed valuation of the School 
District. 


PTB = PTRB * SDAV, 44 (E-93) 


t+] 
Total property tax revenues for the School District (SDPTR) is 
computed as the sum of the non-bond property taxes and the 


property taxes for payments on school bonds. 


Teen 


= (E-94) 
SDPTR,,, = PTNB, 4, * PTBe41 


The majority of State assistance to the Fairfield-Suisun Uni- 
fied School District comes from the State School Fund in the 
form of eae euane equalization aid. Apportionments to the 
School District from the State School Fund are based on the 
"Foundation Program". The formulas in the Foundation Program 
attempt to equalize the income received by school districts on 
the basis of their ability to raise local tax revenues. The 
Foundation Program is, therefore, a computational factor that 
represents a minimum acceptable expenditure for each students 
education. The actual amoynt used as the foundation minimum 
for each grade category is based on rates set by the State 


Legislature. 


All school districts, regardless of local wealth, are guaran= 
teed basic aid. The basic aid rate is $125 per unit of average 
daily attendance. Revenues from equalization aid are deter- 
mined by the difference between the Foundation Program's 
minimum and the sum of the school district's basic aid and 


“district aid" (determined by application of a Standard tax 


rate to the district's assessed valuation). Thus, the larger 


‘ae 
a district's assessed valuation, the greater will be its com- 


* puted “district aid” and the less will be the actual equali- 


zation aid paid out of the State Schoo) Fund 


Sibo- ? 


The revenues from basic aid for the School District are com- 
puted on the basis of average daily attendance (ADA) and para- 
metric rate of basic aid per unit of average daily attendance. 
The computation is made separately for grade school students 
(grades K-8) and high school students (grades 9-12). The basic 
aid for grade school students (BAG) is computed in equation f 
E-95 by summing the pnits of average daily attendance across 
grades K through 8 (equations E-83 and E-84) and multiplying by 
the basic aid parameter specific to those grades (BAG/ADA). 
é 
= ¢ we aoe 
BAG. 4) = 521 4PA} ¢4) * BAG/ADA, (E-95) 
Similarly, the basic aid for high school students (BAH) is 
calculated by multiplying the average daily attendance for 
that grade category (E-82) by the category-specific basic aid 
parameter (BAH/ADA). 
= we =~ 
BAH. 4) Se ron SINE (E-96) 
The total basic aid for the District (BA) is calculated in 
equation E-97 as the sum of the basic aid from grade school 
and high school students. 
BA = BAG. 45 + BAH. 41 (E-97) 
Equalization aid for the District is determined, as described 
above, for grade school students and high school students 


separately. In each case, the Foundation Program minimum 
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for a student's education is multiplied by the average daily 
attendance to determine the total foundation program for the 
@istrict. From this district foundation program is subtracted 
the total basic aid from equation £-97 and the "district aid.” 
"District aid” is calculated by multiplying the parametric 
district aid rate (DAR), or minimum tax rate, by the total 


assessed valuation of the school district (SDAV). 


Computation of the equalization aid for grade school students 
(EAG) is made in equation E-98. In this equation, FPG/ADA 
is the parametric Foundation Program minimum for the education 


of each grade school student. 


2 
a Ss : 
BAG. 4) = (4.)ADA; 44) * FPG/ADA) - BAG, ,, (E-9 
(SDAV, ,, * DAR) 


Similarly, the computation of eoualization aid for high school 
students (EAH) is made in equation E-99, using the parametric 
Foundation Program minimum for high school students education 
(FPH/ADA). Again, the calculation subtracts the estimates of 


basic aid and "district aid”. 


EAG, 4, = (ADA; 44; * FPH/ADA) - BAR, |, - (SDAV, ,) * DAR.) 


Total equalization aid (EA) for the School District is the sum 


of the aid for grade and high schoo] Students 


EA,,, = 
t+1 ~ PAG. 4) + EAH. ,) (E-1 


ba hole 


The School District receives education revenues (@qualization 
aid offsets, taxes, or miscellaneous funds) from Solano County 
and from combined State and Federal incomes. In the model 
these other education revenues (OER) are estimated on the basis 
of average daily attendance, This calculation is made in 
*equation E-101, where OER/ADA is the combined parametric esti- 
jmator of other revenyes per unit of average daily attendance. 
OER. 4) = FADA, cys * OER/ADA,, (E-101) 

The total revenues for the Fairfield-Suisun Unified School Dis- 
trict (SDTR) are calculated as the sum of the education revenues 
from all sources. This computation is made in equation E-102 
below. 


SDTR, 4) = SDPR, 1) + SDOSR, 1 + SDPTR, , <5 


Bh 
BAL 4) + EAL 4) + OER. 44 (E-102) 


One additional revenue for the School District is not summed as 
part of the total revenue because of its restricted use. This 
is the school impact fee. fhe fee is collected from develop- 
ers of residential dwelling units and may be used only for the 
purchase of portable classrooms at schools which are temporarily 


crowded because of the new construction. 


The actual amount of the school impact fee is based on the 
» 
number Of bedrooms in the dwellings. The current fee structure 


is shown in Table E-l, 
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TABLE E-1 


School Impact Fee 


Housing ° School 
Category Housing Type Number of Bedrooms Impact Fee 
Eee Dea) ree eee ee ee eee 

1 Single Family 2 $300 

2 Single Family 3 $500 

3 Single Family 4+ $600-800 

4 Multi-Family 0-1 =O 

S Multi-Family | 2 $300 

6 Multi-Family 3+ $500-600 


Equation E-103 computes the school impact fee revenue (SIFR) for 
each type of dwelling unit as denoted by the subscript. In the 
following equation, AHUT is the number of newly constructed 
dwelling units and SIF is the bedroom-specific, parametric 
school impact fee. 


SI = 
etl SHUT t+] , edt re 


The total revenue from school impact fees (SIFT) is computed 


in equation E-104 by summing the fees paid on each type of 


dwelling unit. 


6 
SIFT az £ 
t+] ~ waz SIFR, ois (E-10 


she os 


POLICE SUBSYSTEM 


The expenses for the police department constitute the largest 
Share of Fairfield's annual budget. The Police Subsystem of 
the CRIS Model is designed to estimate future Police Depart- 


ment requirements and budgets as the city develops in both 


wert 


the Fairfield and Cordelia planning areas. 


The CRIS Police Subsystem computed the total cost for the Police 
Department as a sum of capital and operating costs. The capital 
costs of the Police Department includes construction of new 
facilities to serve the increasing population and the purchase 
Of petrol and investigator vehicles. Operating costs include 
expenses for salaries, vehicle maintenance, vehicle operation 


and other general expenditures. 


Police Salary Costs 


Police Service 1s a 24-hour function. AS a conseauence, the 
City must hire approximately thirteen personnel for every two 
as-nour shifts that are required. Two 24-hour slots require 
336 hours per week of patrol time, or the ecuivélent of about 
Patew sworn Offiters. In addition, for every cight, to. ten 
Sworn officers added, the department requires the services of 
one serqeant; an investigator; one or two nmon-Sworn personnel 
for clerical, dispatch, and support work; and a community 


service aide for crime prevention and other activities. 
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Police officers require substantial training and must be rela- 


tively well paid. The department considers their time to be 
unprofitably spent if they are performing duties which Cee 


require sworn officers. For this reason, the department tries 


to use as many non-sworn personnel and volutary workers (reserves 


and cadets) as is feasible for routine operations. 


Generally, the Police Subsystem estimates the annual expendi- 
tures for the Police Department as a function of the total 
population served. Specifically, the Fairfield Police Depart- 
ment has historically estimated the number of sworn officers 
needed as a function of the total population. This standard 
ratio of sworn officers to population (in thousands) is taken 
from Fairfield Police Department reports. It has been assumed 
to remain constant over the projection period; however, it has 
not been verified empirically and may be modified as necessary. 
The CRIS Model uses the same function to determine manpower 
requirements in equation P-l. In this equation, the number 

of sworn officers needed (SO) is equal to a standard ratio 

of sworn officers per thousand population (SO/KPCP) and the 
population (in thousands) in the projection year (TOTFMN) taken 


from the demographic subsystem. 


Cc a — 
SOV yy = SO/KPOP,, ud TOTFN, ,,/1000 Cee 


Police officers are added in whole increments Therefo 
Ye Bey 


the total number of police officers indicated as required 


= 25= 
(SO') is truncated by rounding down to thre next lower whole 
number. This is indicated by the prime superscript following 


the variable mnemonic. 


The number of additional sworn ga byasds required is simply the 
Change in the value of equation P-1] from the previous period 
to the current period. This is expressed in equation P-2 
where ASO is the addition to the number of sworn officers. 


4SO = SO =D UR -2)) 


The total number of Support personnel needed is computed as a 
function of the sworn officers on the force. In equation P-3, 
SP is the number of support personnel and SP/SO is the para- 
metric ratio of support staff to sworn officers. 
3 = SPs * A Sans 
SPi4y P/SO., SO. 4) (FP-3) 

The number of Supervisory personnel needed is also estimated as 
a function of the sworn officers. This is computed in equation 
P-4 where SUP is the Supervisory personnel needed and SUP/SO is 
the parametric ratio of Supervisory personnel to sworn officers. 

SUP, , 


SUP/SO,, NSO (P~4) 


1 t+] 


The City of Fairfield uses community service aides for several 
investigatory and crime prevention activities within the Police 
Department. The number of community service aides (CSA) required 
is Yoomputed as “a function of the number ‘Of sworn officers 

From equation P=1. 


Gane 


t+] ale 


* ct 
Sa CSA/SC,, (e=5) 
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The number of newly added community service aides/(CSA) is 
calculated in equation P-6 as the change in the aides from the 


previous period. . 
= =: (P-6) 
ACSA, 44 CSA. 4) CSA, 
Equation P-7 computes the number of investigative personnel 
required. Police investigators are in the eguation below. 
INV is the number of investigative personnel needed and INV/ 
SO is the percent of sworn officers who serve as investigators. 


INV, = INV/SO_ * SO (P=7) 


t+1 p t+l 

The number of newly added investigative personnel is given by 
equation P-8 as the change in the investigators from the 
previous period and the current period. 

AINV. 4 = INV, 4) = INV, (P-8) 
The CRIS Police Subsystem estimates the annual salary costs for 
the Police Department as a product of the number of personnel 
in each category and the average wage rate of that employee 
category. The total salary costs for the Police Department 
are estimated as an aggregate of the salary costs for each 
category of employees. Equations P-9 through P-12 compute the 
Salary costs for each category. For instance, in equation P-9, 
SCSO are the salary costs for sworn officers. This is esti- 


mated by multiplying the total number of sworn officers, from 
e 


eguation P-1, with the average wage rate for sworn officers 


(WRSO). Of course, the salary costs for sworn officers includes 


=i27= 
investigators. A Similar function is used to compute the 
Salary costs for support personnel (equation P-10), super- 
visory personnel (equation P-11) and community service aides 
(equation P-12). In this equation, the average wage rate 
includes funds for non-salary benefits such as medical and 


dental insurance and retirement. 


= * 
SCSO. 14 SO.4) WIRE (P-9) 
= * os 
SCSP, 4) = SPt4) * WRSP,, (P-10) 
= * = 
SCSUP, |, SUP. 4) MEE (P-11l) 
= & = 
SCCSA, |, CSA, Ly WRC (P-12) 
The total salary cost for the Police Subsystem (SCP) is com- 
puted in equation P-13. 
SCP. aj = SCSO. 4) + SCSP, 4 + SCCSA, 44 + SCSUP, ., (P-13) 


Police Capital Costs 


The Fairfield Police Department has no current plans for major 
Capital investments over the projection period. Specifically, 
Bene City does not plan to construct a jail. The County is 
reguirea@ by state law to accommodate, free of charge, all 
suspects involved with possible violations of California 
Statutes; persons charged with violations of the municipal 


Ordinances are rarely incarcerated. 
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However, aS Cordelia and the entire Fairfield area is developed, 


the existing police building in the civic center complex may 


prove inadequate and require enlargement. Alternatively, the 


department may decide to construct substation facilities in 
the Cordelia area. But either of these events are unique 


circumstances which must be determined by the user. 


Although the Police Department's physical plan may not require 
expansion, the department does have ongoing needs for capital 
expenditures on equipment. The patrol vehicles are replaced 
after 75,000 miles. This usually means that there 1s a com- 
plete turnover in patrol vehicles after one and a half years. 
Vehicles used by investigators and community service aides 
average 20,000 to 25,000 miles per year and are replaced at 


three year intervals. 


The department also has several three-wheel scooters used by 
community service aides and parking meter persons as well as 
an identification van. Replacement of those vehicles are 


projected as part of the model. The expenditures for both 


replacement and operation of these auxilliary vehicles is 


assumed to be captured in the general expenses of the 


department. 


The CRIS Model determines the number of new patrol cars 


required as a function of the number of new sworn office 
rs 


eee 


from equation P=2. Equation p-14 computes the number of new 


patrol cars needed (APV) where VEH is a standard ratio of 


vehicles to sworn officers. 


= " * a 
APV, 44 vee ASO.) (P-14) 


Equation P-15 maintains an inventory of the total number of 


patrol vehicles. 


PV = ee + AP Meet (p-15) 


Similarly, the number of new investigative and community ser- 
Vice wehwcles, GATV) aswayptunction of thegnumber of new 
investigative and community service personnel. In equation 
P-16, VEH/INV is the standard ratio of vehicles to investiga- 
tive personnel, ACSA is the number of new community service 
aides from equation P-6, and AINV is the number of new inves- 
tigative personnel from equation P-8. 


AIV = VEH/INV, * (ACSA Goat INV (P-16) 


ZS 


+1 


The CRIS Model maintains the inventory of investigator vehicles 
DyasumnacLon across! the innevious peraodrand, tine «current period. 


DN, =~ IV we ATV Gees.) 


t+l iC +] 


Macantion to thesnew vehicles: purchased as; a result of <expan- 
Sion within the police force,(veach year the Department replaces 
PomenoL its eCxictnmG wniventory. of wemcles. Phe Parrr2eia 
Police Department replaces a vehicle after 75,000 miles. Under 
Phacooletey, parvo Venrclesiare weplaced ab antervalsiof one 


and one-half years while investigative vehicles are replaced 
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every third year. Equation P-18 estimates the number of vehicles 


to be traded in (NVTI). In this equation, py ey eh eh une e 


existing patrol vehicles and IV is the number of existing 
investigative veri enes.- 


os P-18 
NVTI., PV, Pulse rely § es ( ) 


1 
Equation P-19 estimates the trade-in value (TIV) as the pro= 
duct of the number of vehicles traded-in, and the average trade- 
in Value per vehicle (TIVV). This trade-in value is exogenously 
established and, for simplicity, assumed constant although it 
can be changed by user intervention. 


= NVTI mA PV (P=19)) 


TIV t+l p 


amet 
Because the Fairfield Police Department replaces its existing 
patrol cars each year and a half, the patrol car requirements 
are simply the sum of the number of new vehicles required by 
additions to the Police Department staff (from equation P-14) 
and two-thirds of the number of existing patrol car vehicles 
(PV). Thus the total patrol car capital costs (PCC) can be 
computed in equation P-20 as the sum of the new patrol vehicles 
and two-thirds of patrol vehicles from the Previous period 


multiplied by the parametric capital cost PEE Cars .CPED 


PCC = (4 
( EV eerie oie / 3h) oe Cee (P-20) 


car capital costs. Total number of investiaative vehicl 
s icles 


lry 

must be recognized that this equation 
Overestimate the number of ve 
department expansion. 


Will tend to Slightly 


hicles replaced during a period of 


purchased in any year is the sum of the number of new investi- 
gative vehicles from equation P-16 and a third of the number 
of investigative vehicles existing in the previous period. 

IVOC 4 = RN Sy + Tv ly ae a (P=-21) 
EGuatvOne P=22Ccompuces the total canitel coat (CCP) tor tine 
Halrivera Polace Department as a Sum of “the costs tor patror 
cars from equation P-20, investiaative vehicles from equation 
Poz2leandg the cost of hew or expanded police facilities, if any 
(PBCC). These costs are reduced by the value received from the 
vehicles traded (TIV) from equation P-21. 

CCP. a = PCC. 4) + IVCC. 43 + Peo = TIV, 14 (P=22) 
Police Operating Costs 
ahe Maintenance costs’ fer all police vehicles (MCP) is > assumed 
to pesa=tuUnction of totel police? car, mitveage. AS noted From 
the discussion above, the average patrol car logs 50,000 miles 
Gach! Vear while Gaveshigatives vehielee average 295000. per 
Years MLoauation® P-239computes the patrol car malnCenance* costs 
UPGMC) asthe function of) the: average annual” mileage’ per 
Parvo car (PCAM) Mande the= maintenance Cost per milem(NePM ys 
Equation P-24 uses a Similar function to compute investigative 


vehicle maintenance cost ‘(IVMC).. 


| 
ne) 
< 


x * pre ene) 
Pi iiss PCAM NCPH,, (P-23) 


1 


i = * , * 34 iy eS \ 
eS IV AR FeCrt (P-24) 
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uation 
The total patrol car maintenance costs are computed in eq 


P-25 as the sum of the costs for patrol and investigative 


vehicles. 


er, (P-25) 
MCP = PCMC, 41 + IVMC, 44 


Equations P-26 through P-28 compute the operating costs for 
police vehicles. Equation P-26 estimates patrol car operating 
costs (PCOC) where VC/M is the vehicle cost per mile. Equation 
P-27 computes the operating costs for investigative vehicles 
(IN OG)s; 


PCOC, , =a Pi. 


* 
a t+l foals 


* p-26 
vc/M,, ( ) 


1 eri 


* * = 
Ivoc, , Es ve (P-27) 
Total vehicle operating costs (VOC) is the sum of the cost for 
operation of patrol cars and investigative vehicles. 


Voc = PCOC, + IVOC. 4) (P=289) 


l 
Eguation P~29 computes the general operating expenses for the 
Police Department (POE). These are estimated as a function of 
the total number of sworn officers on the force. In the 
equation below, SO is the number of existing sworn officers, 
from equation P-1 and POE/SO is the Standard ratio of Operating 
ecxpenses elO COtal SWOrnsorr cer. positions. 


EOE ae gf nae POE SOs (P-29) 


The total operating costs: forsithe, Police Department (POC) are 


computed as the sum of the costs for Salaries (from P= 113) 
é 


vehicle maintenance (from P-25), vehicle operation (from P-28), 
and general expenses (from P-29). 


POC = SCP. 4 + MCP 4) + VOC. 4 + POE, CPSs) 


3 1 


Total Costs 
Finally, total Police Department costs (TPC) are obtained by 
adding operating costs from equation P-30 and capital costs 
From equation P-22. 

TPC = POC, | 


zt Cre GE s14) 


1 1 


7 . G al aA 


oi * hacen Ae 


7 L.sescert 


Day > ry * t sve if ‘ 
COehu t= la 
eo > oS ‘ - nd #08 wre 
eee a 
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FIRE SUBSYSTEM 


The fire subsystem of the CRIS Model projects two types of 


fire prevention and Protection costs =~ the capital cost for 


new fire stations and equipment, and the Operating costs for 


fire protection. The CRIS fire Subsystem uses standards and 
parameters established by officials of the City of Fairfield. 
As in the other CRIS Subsystems, the standards implicit in the 


initial function parameter values are subject to change by 


user intervention. 


Capital Costs for Fire Protection 


Capital costs for the CRIS fire Subsystem include expenses asso- 
ciated with the construction of new fire stations and the 
acquisition of additional fire seetaction equipment. The basic 
modeling decision in the capital cost subsection is the deter- 
mination of when to build new fire stations. The problem here 
is to account for the humcen decisions which schedule the con- 


Struction of fire stations. 


All property in the City of Fairfield, including the Fairfield 
and Cordelia planning areas, can be classified into three types 
of fire protection planning areas (FPPAS). The first is a sub- 
Station service area (SSA). An SSA is distinguished by having 


a fire substation located in that area. 
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The second classification of fire planning areas 1S called an 


extended substation service area (ESSA). An ESSA 1S an area 


that does not currently have a substation, but is contiguous 


with an SSA. Developments in ESSAS are temporarily provided 
fire protection by the personnel and equipment from the 


adjoining SSA. 


The third classification includes areas deemed to be beyond 
the extended service range of existing fire stations. These 
areas are considered to be outside extended substation service 


areas (OESSA). 


For planning purposes, the City of Fairfield, including the 
Fairfield and Cordelia planning areas, has been divided into 
seven fire protection planning areas (FPPAS). An FPPA is a 
typical area that would be served by a single fire substation. 
Normally, an FPPA would cover approximately 960 acres. Currently 
both FPPAsS in the Cordelia planning district are classified as 
OESSAS. In contrast, all of the Fairfield planning district 
(five areas) is considered to be within established or extended 
substation service areas, that is within SSAs or ESSAs, respec- 


tively. The FPPAS are conceptually depicted in Chart F-1 on 


page 137. 


Current Fairfield standards are that no additional fire pro- 


tection expenditures will be undertaken for areas outevae 


of extended substation service range as long as the OESSA has 


1 . . 
ess than 750 residential dwelling unit equivalents (DUR) A 


a 


coon BE 


| CORDELIA 
PLANNING 
AREA 


4 FAIRFIELD 
| PLANNING 
| AREA rs 
: EG48) SUBSTATION SERVICE AREA (SSA) 


EXTENDED SSA 


an OUTSIDE EXTENDED SSA 


CHART F=1 


dwelling unit equivalent is one dwelling unit or one-fifth of 
a gross acre of commercial or industrial development. This is 
calculated in equation F-1, where DUEC is the equivalent 
dwelling units in Cordelia, AHUC is the number of newly con- 
structed housing units of all types, ADACC and ADAIC are the 
newly constructed acres of commercial and industrial units, 
respectively. 


6 
= Oe 3 
DURC.,, = DUEC, + 2. AnUC + (ADACC, 


k,t+l +] 


+ ADAIC, ,1) | ae eo) 


Then the Fire Subsystem determines whether the new development 


in the Cordelia planning area has passed the 750 DUE threshold 


= 13907 
. ict. Thise as 
required for the creation of an SSA in that distric 
dwellin 
shown in equation F-2 where DUEC is the total number of g 
unit equivalents in the Cordelia planning district. 


Z (F-2) 
DUEC, ») = 750 


‘Once the 750 DUE threshold is achieved, a new SSA is created. 
at Creeeeinen) the FPPAs will conceptually appear as in Chart 
B= 2 with areas contiguous to the new SSA becoming extended 


substation service areas (ESSAs). 


CORDELIA FAIRFIELD 
PLANNING PLANNING 
AREA AREA 


SUBSTATION SERVICE AREA | 


EXTENDED SSA 


CHART F-2 
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The transformation of an FPPA from OESSA to SSA can Only occur 

once as the 750 DUE threshold is reached. The conversion of an 

ESSA to an SSA--the decision to build another substation--depends not 
on the achievement of a 750 DUE threshold but on the existence of one 
of three conditions. These conditions, established by Fairfield 
officials, are based on a response-time criterion which recognizes 
that the time required to reach the scene of a fire will increase 


as an area becomes more highly developed. 


whe first condition is that the extended substation service area 
has at least 864 acres of development. This means that develop- 
ment would have to occur in 90% of the average 960 acres in the 


FPPA (.9 x 960 = 864). 


The second condition is that the FPPA have at least 2765 dwelling 
units. This criterion is taken from the assumption that 40% of 
the acreage in the FPPA is develoned into residences with at 
east 8 units per acre. This would vield an area.total of 3,072 
Owelling units which-is reduced.byv 10% to.2,765 units, to provide 


some lead time for the construction of the substation. 


The third condition uses equivalent dwelling units. A dwelling 
unit equivalent (DUE) is, again, one dwelling unit or i/S acre of 
commercial of industrial development, According to this condition, 
new substation will be constructed when the FPPA has 6,912 DUEs. 


This assumes the 960 acre area is developed to the equivalent ort 
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8 dwelling units per acre (960 x 8 = 7680 DUES). This 1S again 


reduced to allow some time for substation construction (.9 x 7680 


= o,ol2 DUES) . 


In reality, developments occur in each of the seven fire vrotectio 
planning areas simultaneously and the decision to construct a sub- 
station in any one of them is made independent of the others. 
However, the CRIS Model is incapable of recording development 

at this level of detail. The model records development in only 
the two major planning areas--Fairfield and Cordelia. This meansy 
for instance, that all development in the two FPPAs in Cordelia 


is aggregated in the model. 


The problem for the model is how to relate this development to 
the standard established by Fairfield officials to schedule fire 
station construction. The amount of development in each FPPA was 
Simply approximated by dividing the development conditions for 
each planning area by five and two resvectively for the Fairfield 
and Cordelia planning areas to establish a proxy for the amount 


of development in each FPPA. 


In the following equations, ADT is the total number of developed 
acres in each planning district, DUT is the total number of 


dwelling units in each vlanning district, and DUE is the number 


of dwelling unit ecuivalents for each district. The development 


conditions that exist in each FPPA are represented by the mne 
monics ADTSAF (developed acres per service area). DUTSAF (dwellin 


units per service area), and DUESAF (dwelling unit ecuivalents per 


service area) 


in the Fairfield 


y 49 
— [4 jp 


Ch ante ne: mam Ce 


Equations I-6 


through F-8 estimate the current development conditions in the 


FPPAS 1n the Cordelia nlanning area. 


ADTSAC, 


DUTSAC), AND? DOESAC 


represent the degree of development in each substation service 


area in Cordelia. 
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ment in each service area against the three conditions or cri- 
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If any one of the estimates of development in the FPPAs of the 
Fairfield or Cordelia planning districts exceeds the standard 
parametric condition reauired for development, then a fire sub- 
station (AFSS) is constructed. However, because there are five 
FPPAs in the Fairfield planning district, for example, this 
method would tend to delay construction of substations until the 
parameter was equaled or exceeded and then build all five at one 
This is obviously unrealistic. First, the development is not 
likely to be evenly distributed among the FPPAs, but rather con- 
centrated on one or two of them. Thus a natural staging of the 
station construction is to be realistically expected. Second, 
fire stations constitute a major capital expenditure and the City 
Of Fairfield will, to the extent feasible, avoid this major expe 


For more than one station in a single year. 


In order to achieve this staging of the fire station constructig 
in the CRIS Model, the parameters for each planning district are 
adjusted as stations are constructed. The adjustments are made 
in accordance with the schedule in the following table for the 
five Fairfield stations and the two in Cordelia. 


ORDER OF SUBSTATION 


CONDITIONS IN EACH SUBS a9 | 
CONSTRUCTION IN EACH a SRE SUBSTATION SERVICE 


PLANNING AREA (FACTOR) ADT DUT DUE 
First Gio) 750 
Second 2) LS 2 3686.4 9216 
Third ra) 1344 4300.8 nee 
Pourth (1.6) 1536 4915.2 12288 
Fifth (pla) L728 9529.6 13834 
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The: capital. costs ASSOCIEtGd with tice construction of 2 fire 
substation are the actual construction cost for the station 


building and the cost of the equicpmenterecumred for thatetaci lity. 


Equation F-15 computes the total capital cost for the fire sub- 
Syscem (PCCT) as the sum.of the costs forthe substation (FCSss) 
and the fire-fighting equipment (PCCE) times the number of sub- 
Stations constructed in any one year (AFSS). The capital costs 
for both eye station and the equipment are narametric values in 
the model and are INndtrally aSsiumed to remain constant. Phe»Cury 
of Fairfield does not issue bonds to pay for the capital expendi- 
Cures of the fire department., These costs are paid out Of the 
general fund as incurred. 


Csr t sy) 


Se * 
FCCT, 14 Heer =f coe AFSS 


thd 


Operating, Costs: for.Fire Protection 


ihe operating costs of the Fairfield fire department depend of 
thie. number of fire substations ard the number of Tiré trucks an 
the CRIS Model, tnese costs are disaggregated into three conm- 
ponents: (PD). Tire operating costs, fOr the frre crew (POC) Ga te) 


fire maintenance costs (FMC), and (3) fire headquarters cost (FHQC). 


Manpower costs for the fire department are assumed to be directly 
related to the number of fire trucks. Thus, additions to the 
Stoc wot Gite tucks will, result 12n ancreases in the operating 


costs for manpower. Equation F-16 calculates the additional fire 
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trucks needed to serve new fire substations (AFT). This is 


computed on the basis of the number of new fire substations 


number of new fire substations (AFSS) and the average number of 


trucks per station (FT/FSS). 


AFT AFSS * FT/FSS,, (F-16! 


t+l ~ t+1 


Equation F-17 maintains a record of the inventory of fire trucks. 
The number of fire trucks in any year (FT) is the total of the tru 
in the previous year and the number of fire trucks purchased in th 


present year (AFT). 


Each fire substation, excluding the main station, is assumed to 
have one pumper-fire truck. The headquarters station has spec- 
ialized fire fighting equipment which is dispatched as necessary 
throughout the City. According to the standards used by the Fire 
Department each truck is expected to remain in service for approxi 


mately 30 years. If the City adheres to this Standard none of the 


Equation F-18 translates the inventory of fire trucks into the 


associated manpower costs. Here FOCR is a function of the number 


pe fame trucks “(from Fei7) and the Manpower costs per fire truck 


(MPC/FT). This parameter is entirely dependent y 


coverage for a nine-nerson fire truck crew (three shifts of three 


each). 


FOCM = a arg * MEET (F-18) 
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In a Similar manner, the maintenance ccsts for the fire sub- 
system are calculated as a function of the number of fire stations. 
nQuatonet=) 9calchtatessthesnumber of; fire Substations (FSS)4 as 
the sum of the substations existing in the previous year and the 
number constructed im: thescurrent pAsebe A 

PSS. 44 = PSS, + APSS, 4) (P29 
Maintenance costs for the fire substations (FMC) are computed as 
avrunction ‘of the: humber ofistations “(from P2T9)..6 | Thencost) tor 
Maintenance per fire substation (MC7ARSS Liss es ciila ved> bot bejicon= 
stant for all stations and is a parameter in the model. 


= * - } 
PMC. 4) BOS aa SP. (B20) 


mhe Cary Of Traltriveld “budget siitor the maintenance and operation 
Or the department's firé trucks on the basis of the number or 
teuexns, ~The CRIS Model. also “assumes, that, the’ maintenance and 
Seeratwon COSts are a fUnctson Of the Mumber of trucks) “These 
Coes Gr cComplited in t26 following equation where PIC ws) the 
eurueal, cost fOr aal tare tuucks and ETC/7FT is the average <os: 


per truck. 


Whe fire headcuarters and mascelianeous Onerating costs (FHQC) 
reoresent the cost for existing headquarters staff and auxiliary 
BGliipment Of the Pairfield fire department. it is anticipated by 
Patrriela that these GosSts will rémain constant despite develop- 


Went im eELthner the Fairfield or Cordelia planning districts and 
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the expansion of the fire department. Therefore, the value of 
this variable is set in the model. However, if development in 
the Fairfield or Cordelia planning areas calls to question this 


assumption of constant headquarters costs, the value of this 


variable can be reset by user intervention. 


Equation F-22 computes the total operating costs (ECO); £62 che 
fire subsystem. Here, FOCR is the cost of the fire crew from 
equation F-18, FMC is the maintenance cost from equation F-20 and 
FHQC is the additional cost for the department headquarters. 

FEO = FOCR, , 


+ FMC 4 + FHOC,, (F-2 


uh it 


The total cost for the Fairfield Fire Department (FCT) is com- 
Putedgin equation F-23..as.the;sum of ‘the capital, and, operating 
costs. 


FCT = PCCr + FCO 


Gra t+1 t+] (F-2a9 


ue 


SEWER SUBSYSTEM 


At the time the City of Fairfield was incorporated, wood-box sewers 
discharged effluent directly into Suisun Marsh. In 1907 the City 
installed the first sewage treatment plant. This rudimentary facil- 
ity served the City for many years. However, following World War 

II studies of existing facilities and conditions suggested a re- 
gional sewage system to solve the treatment and disposal problems 

of both Fairfield and Suisun City. Subsequently, the Fairfield- 


Suisun Sewer District was formed. 


thes Fairfaeid=Stisun Sewer District 1s a special district which 
includes all territory within the cities of Fairfield and Suisun. 
The District is, and must remain, coterminus with the boundaries 
of the two cities. The District is governed by a ten member board 
Of PGLrectors GCONSisting Of the five city council members im eden 


Sirey s 


Recording to the enabling agreements, the District May operate 
wastewater collection, treatment and disposal systems and storm- 
water collection and disposal systems inside or outside the Dis- 
trict. Currently, the treatment and-disposal facilities are 
operated by the District. However, the collection systems within 
Bach City are’ Maintained by the respective cities under a re- 


imbursement agreement with the District. 
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At present, there is one sewage treatment plant operating in the 


Fairfield/Suisun area. In 1977, the City of Fairfield completed 


construction of a 10.35 mgd tertiary treatment Sewer plant. The 
plant includes such auxiliary facilities as pumpting systems and 
trunk sewer lines. This plant, which is owned by the City, is 
leased to the Fairfield-Suisun Sewer District. The District is 
responsible for operation of the plant. It is expected that the 
subregional plant will be expanded to meet all future demands 
for sewage treatment. The plant is designed to ultimately ac- 


commodate a capacity of 30 mgd. 


The Sewer Subsystem calculates two types of costs--capital and 
operating. The operating costs are computed primarily on the 
basis of volume of sewage processed in the plant. The cap- 

ital costs are calculated to repay the bonds necessary to finance 
construction of the treatment.plant and its appurtenances. As 
additional treatment plant capacity is needed and the facilities 
are expanded, additional bonds are issued and the capital costs 
increase. These plant expansions are timed in the model by com- 
paring projected demands for sewage treatment with the existing 


treatment capacity of the plant. 


Projected Treatment Demand and Capacity 


The first operation of the Sewer Subsystem is to compute the 


projected demand for sewage treatment. This demand is measured 


in millions of gallons per day. The number of gallons demanded 
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is computed separately for single- and multi-family housing units 
and for commercial and industrial developments. Special sewage 
demands, such as that for schools and the City of Suisun City? 


are also computed separately. 


Demand From Housing Development 

The CRIS Model divides housing units into six categories. Cat- 
egories are determined by the type of housing unit, i.e., single- 
family or multi-family and the number of bedrooms contained within 


that housing type. The six housing categories are outlined in 


Table S-1. 
TABLE S-1 
Housing Categories 
Housing Category Housing Type Number of Bedrooms 
i Single Family 2 
2 Single, Family. 3 
3 Single Family 4+ 
4 Multi-Family =] 
5 Multi-Family 2 
) Multi-Family 3 


The CRIS Model computes the number of newly occupied housing units 
separately for the Fairfield and Cordelia planning areas. These 

calculations are made in equations D-25 through D-36 of the Demo- 
graphic Subsystem. In the Sewer Subsystem the number of newly oc- 
cupied housing units must be aggregated across both planning areas 


and computed separately for single and multi-family units, Tne 
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number of newly occupied single-family housing units (AHUSF) is 


calculated in equation S-1l. The computation is made by summing 


across all single-family housing categories (from Table S-1) for 
newly developed, newly occupied units in the Fairfield planning 
area (AHUF) and similar units in the Cordelia planning area (AHUC). 


The k subscript to the mnemonics indicates the housing category as 


this is incremented across bedroom classifications. 


3 
AHUSF = ¢f (AHUF + AHUC ) (S=-1) 
t+1 k=] keytel k,t+l 
Similarly, the number of newly occupied multi-family units (AHUMF) 
is computed as the sum of newly occupied multi-family housing units 
(housing categories 4, 5 and 6) in each planning area. In equation 


S-2 the number of newly occupied multi-family housing units in 


Fairfield is represented by the subscripted mnemonic AHUF and those 


in the Cordelia area by the mnemonic AHUC. 


6 
AHUMF = ears (AHUF +AHUG ) (S-2) 
=4 k,t+l k,ttl 
The total of all occupied single-family housing units (HUSF) is 
the sum of the newly occupied units (aHUSF) and the occupied units 


from the previous period. This computation is made in equation S-3 


below. 


HUSF = HUSF + AHUSF 
t+1 t t+1 (S=3) 
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The total of all occupied multi-family housing units (HUMF) is 
computed in equation S-4 as the sum of the newly occupied mutli- 


family units (AHUMF) and the previously occupied units. 


HUMF = HUMF + AHUMF (S-4) 
EF] c te 
Sewage treatment demand is based on the number of occupied housing 
units. The gallons per day demanded from single-family dwellings 
(GDSF) is calculated in equation S-5. Here, the number of occupied 
Single-family housing units (HUSF) is multiplied by the parametric 
average gallons of sewage treatment demanded each day for a single- 


batiey Unit: (GD/SF) : 


GDSF = HUSF *  GD/ SF (S-5) 
t+] 255 8) ea p 

Simaivarly, the total gallons of treatment demanded by multi-family 

(GDMF) is calculated in equation S-6 as the product of the multi- 

family units (HUMF) and the parametric average demand per multi- 


Family unit (GD/MF).. 
GDMF = HUMF * GD/MF (S-6) 
t+1l p 


Demand From Commercial Development 

Demand for sewage treatment by commercial developments is estimated 
on the basis of the total number of acres of such development. In 
this case the average commercial acre generates 1,350 gallons per 


day of sewage. Equation S-7 calculates the increase in sewage 
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demand from new commercial development (AGDC) by multiplying the 
number of new commercial acreage developed in a year (ACA) by 


average sewage demand per commercial acre (GD/CA). 


AGDC =e * GD/CA (S-7) 
t+1 t+1 Pp 


development in the previous period and the sewage treatment demand 


from new commercial development (AGDC). 


GDC = GDC + AGDC (S-8) 
1g al = ch 

Demand From Industrial Development 
The demand Oemeaunce treatment from industrial development is dis- 
aggregated into two categories: light and heavy industries. The 
demand from light industry is calculated in a manner similar to 
commercial demand on the basis of the number of acres of light 
industrial development. On the average, light industry generates 
1,800 gallon per day of sewage demand per developed acre. Thus, 
in equation S-9, the demand for sewage treatment from new light 
industrial development (AGDLI) is calculated by multiplying the 


newly developed light industrial acreage (ALIA) times the parametr 


demand per light industrial acre (GD/LIA). 


AGDLI = ALIA * 
es t+l esti (S-9) 


gots ee 


Total demand for sewage treatment from light industrial develop- 
ment (GDLI) is calculated in equation S-10 as the sum of the 


demand in the previous period and the demand from newly developed 


light industry. 


GDLI = GDLI + AGDLI | (S-10) 
ee t eal 

Development of heavy industry is not projected as part of the CRIS 
Model. Heavy industrial development is episodic and is therefore 

taken as input directly from the development schedules. Moreover, 
the demand for sewage treatment from heavy industry varies consid- 
erably with the nature of the industry involved. Thus, the demand 
for sewage treatment from new heavy industrial development (AGDHT) 
is an input taken directly from the development schedule for each 

year. Equation S-11 calculates the total demand for sewage treat- 
ment from heavy industrial development (GDHI) as the sum of the 


demand from the previous period and the new demand input. 


GDHI SGD ae GbE T (S-11) 
t+1 12 t+1 

Special paren Demands 
The demand for sewage treatment generated by schools in the Fairfield- 
Suisun area, iS computed as a special case in the CRIS Model. Equa- 
tion S-12 calculates the total demand for sewage treatment from 
schools (GDS) as a function of the total school enrollment. 
Generally, the Ereatment demand from the school system averages 


thirty gallons per student per day. The demand is calculated by 
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summing the enrollment in both planning areas over all grade 


categories and multiplying by the parametric demand ver student day 
(GD/STUD). In the following equation, ENRF is the school enrol 
from the Fairfield planning area (from equation E-30 through 
E-32) and ENRC is the school enrollment from the Cordelia planning | 
area (from equations E-33 throught E-35). The "j" subscript 


indicates the grade category as shown in Table D-3. 
3 
GDS SPs. S(ENRE + ENRC )) (S=12) 
= te > 
“3 pea. ; 


In addition to the treatment of sewage generated within the District, 


the subregional plant also treats Sewage from areas outside the 


bounderies of the District. The demand for treatment from } 


. 
"Outside" areas is calculated on the basis of the number of acres 


Served. Equation S-13 calculates the total developed acres | 


outside the boundary of the District which may be served by 


the sewage treatment plant (OA) THY sais computed as the sum of 


the existing acreage and the parameter representing newly 


developed acres (AOA) 


nee ame eae (S13) 


In equation S-14, the gallons demanded from Outside areas (GDOA) 


is computed from the multiplication of the average gallons demanded 
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per outside acre (GD/OA) and the acres served (OA). Another 
factor is included in the equation to allow for the case where 


the demands from a particular area are either known or can be 


predicted with particular accuracy. In the general case, however, 


the value of this parameter for the "known" demand from outside 


areas (GDOK) is set at zero. 


ey oS eae Se as ae + ee (S-14) 
The District's subregional plant is not specifically designed to 
treat urban stormwater runoff. However, the system can treat peak 
volumes of approximately 16 mgd for short periods. Like most 
municipal treatment plants, the facility receives large volumes of 
flow during periods of precipitation. The stormwater flow is the 
result ‘of the infiltration ofsrunoff into the-amunicipal collector 
system. This stormwater flow can be seen as a demand on the sewage 
system in that it displaces treatment capacity which could be 
reserved for other consumers of sewage services. This demand from 
surface runoff or stormwater infiltration is a function of several 
factors including: the age of the collector systems, the amount 
of impervious surfaces, the rate of percolation in the soil, the 
number of cross-connections between the municipal sewage system 
and the stormwater system, the number of trees whose roots may 
break the collector pipes, the extent of the total collector system, 
and the frequency of large rain storms. For simplicity, the gallons 


of treatment capacity by surface runoff is computed from the miles 
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of sewage pipe in the collector system. 


It can safely be assumed that newly installed sewer pipe will not® 
leak. Therefore, for purposes OL IthES calculation the newly in- | 
Stalled pipe is not considered. The length of sewer pipe subject | 
to infiltration is the total miles of sewer pipe (MSP) from the | 


Previous period. (See equations S-24 throughws=26,) 


With the total miles of sewer pipe subject to infiltration known, 
the increased flow resulting from infiltration of surface runoff 
can be determined by application of an impirically determined 
infiltration rate per mile of pipe. Therefore, the total gallons 
of sewage treatment Capacity which must be reserved for flow 
increases due to surface runoff Pnteteeaeion (GDSR) is the product 
of the miles of sewer pipe (MSP) and a factor representing the 
average infiltration rate per mile of pipe (IR/MSP). Initsalbys 


the value of this parameter is set at zero. 


GDSR = (MSPR, + MSPC + MSPI ) * ee (S-15) 
The gallons of sewage treatment demanded by the residents of 
Suisun City (GDSC) is assumed in the CRIS Model to be a direct 
function of the population of the City. Equation s-i6 computes the 
demand aoaa Suisun in the current period by factoring the demand 
from the previous period hy the known growth rate of the Suisun 


City population (GROWS) , This growth rate Parameter is taken from 
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@quation D-72. 


GDSC = GDSC * GROWS (S-16) 
t+] ‘a p 


The total demand for sewage treatment (GD) is computed in equation 
S-17 as the sum of the demand from Single-family housing units 
(GDSF), multi-family housing units (GDMF), commercial acreage (GDC), 
light industrial acreage (GDLI), heavy industrial development 
(GDHI), schools (GDS), outside areas (GDOA), surface runoff (GDSR), 
end the population of Suisun City (GDSC). 


GD = GDSF + GDMF + GDC + GDLI (S-17) 
(aes t+l t+l t+] t+l 
+ R 
+ GDHI,,4 + GDS. 44 + GDOA, 4 GDS bax 
+ GDSC 
t+) 


Sewage Treatment Plant Capacity 

The next operation of CRIS Model tests the total demand for 

sewage treatment from equation S-17 against the existing capacity 
(EXCAP) of the treatment plant. The existing capacity is measured 
in millions of gallons per day (MGD). The existing treatment plant 
has a maximum capacity of 10.35 mgd. In order to allow sufficient 
lead time for the construction of additional capacity, the design 
capacity is factored by a parameter (SCLT) to reduce the capacity 
considered for this test. The sewer construction lead time parameter 


will always be less than or equal to one. 


a es 


(S-18) 


GD < EXCAP * SCLT 
t+] 7 £ p . 


If the condition in S-18 is sustained, no additional capcity 1s 
required to accommodate the new demand for sewage treatment. 
However, if the condition is violated, and the demand exceeds the 
existing capacity, then additional sewage treatment capacity (ACAP! 
must be constructed. 
| 
| 


EXCAP = EXCAP. + ACAP (S-19)5 
Etl t Pp 


Sewer Capital Costs 


The core of the existing subregional treatment facility has a 
design capacity of 30 mgd. The initial treatment capacity of the 
plant was limited to 10.35 mgd. The treatment plant was designed 
so that as this initial capacity limit was reached an additional 

5 mgd capacity increment could be added. Eventually, as sewage 
treatment demand increases, the capacity limit of the expanded 
(15.35 mgd) plant will be reached. At this point, the plant desi 
calls for the addition of new facilities to increase the plant 
capacity to the full 30 mgd capacity maximum. The cost for each 


increment of increased capacity (ACAPC) is listed in Table s-2 be 


Capital Costs for Increases in 


Sewage Treatment Capacity 


Order ACAP ACAPG 
First 5 mga $4 mil 
Second 15 mgd 


$12 mi 
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If the decision is made in the model to increase plant capacity 


by a unit of ACAP, capital cost of that decision is taken directly 


from the table. The District has decided to finance the capital 


cost from revenue bonds. Therefore, the next operation of the Model 


is to amortize the capital costs over the twenty-five year bonding 


period. Equation S-20 computes the total increased payment (ATPMTS) 


as a result of the increased capital cost. In this equation BIS 


is the bond interest rate and the bond payment period is twenty- 


five years. 


PM = * - 
AMPMTS, 7) = <ACAPC. + a(ACAPC,., * BIS) (S-20) 


Aim r= se AB Sp see 225) 


In equation S-20, the mnemonic ATPMTS represents the total payment 
for principal and interest over the life of the new sewer bonds. 
The following equation approximates the annual payments (APMTS) by 


dividing the total payments over the payment period. 


= 25 (S-21) 
SPMTS,,, = ATPMTS, i 
The value in equation S-21 is used to revise the sewer bond payment 
schedule. It is from this schedule that the total capital costs 
for any year are derived. Equation S-22 updates the annual sewer 
bond payment schedule (PMTS) by adding the annual payment associ- 


ated with sewage treatment plant expansion (APMTS). 
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= + APMTS 
PMTS SE t+] 


Sewer Plant Operating Cost 


The total operation and maintenance cost for the subregional 


sewage treatment plant includes both fixed and variable costs. 


The fixed costs are those associated with the maintenance of the © 
physical plant irrespective of the amount of sewage treated. The 
variable costs for treatment operation are a direct function of 
the changes in sewage volume. The following equation (S-23) cal~ 
culates the fixed cost of the sewage treatment plant (PLFC) by ; 
multiplying the plant capacity (EXCAP) by the parametric costs 
per increment of capacity (C/XCAP) and including the cost of 
contracts for special services at the treatment facility (SPKC)S 
In the case of the Fairfield plant, all the costs--fixed and 
Variable--are covered by a contract with a consultant firm 


which operates the plant for the Fairfield-Suisun Sewage District. 
PLF = * i 
fe , eee CORON + PGs (S~23) | 


The variable costs of Sewage plant operation (PLVC) are estimated 
in the general case in Equation S-24. Where GD is the gallons off 
Sewage treatment demanded from Equation S~17, and VC/GD de the | 
average cost of treating a million gallons of sewage at the 


Fairfield plant. 
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The total operation and maintenance cost of the sewage treatment 


plant (PLOMC) is Calculated in Equation S-25 as the sum of the 


fixed variable Costs: 


PLOMC = PLE + PLVC S-25 
t+] t+1 t+1 ; | 


Sewer Pipe Maintenance Cost 


According to the incorporating agreements of the Fairfield- 

Suisun Sewage District, each city is responsible for maintenance 

iof the sewer pipes within their city limits. The cities are 
‘reimbursed by the District for the costs of maintaining these pipes. 
mor the City of Fairfield, the cost of sewer pipe maintenance can 
be estimated on the basis of the extent of the sewage collector 


isystem. 


Each year the sewage collection system is extended to serve new 
(developments. The amount of sewer pipe installed as a result of 
(development is taken as input directly from the development 
‘fschedules (see Appendix A). The development schedules disaggregate 
sSewer pipe into three types depending onthe diameter of the pipe. 


‘The categories of sewer pipe are shown in the following table. 


TABLE S=-3 


Sewer Pipe Categories 


Category Diameter 
Type l <2 Anch 
Type 2 Ge inch 


Type 3 > 2 pnch 
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Sanitary Sewer System 


The first operation in the computation of sewer pipe maintenance 
cost is to estimate the extent of the sewer system as measured in 
miles of sewer pipe (MSP). The following equation calculates the 
miles of sewer pipe installed to serve residential development 
(MSPR) as the sum of the sewer pipe installed in the current 
period (ASPR) for each type of pipe and the pipe installed during 
previous periods. Length of the newly installed pipe (measured i 
feet) is taken directly from the residential development schedule 


The type of pipe is indicated by the subscript "m." 


MSPR = MSPR + (ASPR *- 17 5230) (S-26) 
m, t+] Th. st m,t+l 


The following set of equations calculates the miles of sewer pipe 
from the commercial development schedule (MSPC) and industrial 


development schedule (MSPI). 


MSPC 


MSPC + (ASPC  tL/ 5280 -27 
m,t+l Mt m,t+l . 


MSPI = MSPI + (ASPI Say S28 ~ 
m,t+1 m,t m,t+l ee (S28) 
Equation S-29 computes the total miles of each type of sewer pipe 
within the City of Fairfield (MSP) as the sum of the miles of 
sewer pipe from residential (MSPR), commercial (MSPC), 


and indus# 
trial (MSPI) development. 
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| MSP = MSPR + MSPC + MSP 2 
fap m,t+1 m,t+1 re ea ane 
] . 

The total miles of all types of sewer pipe (MSPT) is computed in 


equation S-30 as the sum of the pipe from each category. 


ae = : MSP (Ss=30) 
m=1 m,t+1 

With the total miles of sewer pipe computed, the sewer pipe 
Maintenance costs can be determined by application of an impirically 
‘established average annual cost per mile of pipe. In the following 
equation, SPMC represents the sewer pipe maintenance cost. MSPT 
is the total miles of sewer pipe (from equation S-30), and MC/MSP 
is the average costs per mile of pipe. Only a single value is used 
for the parameter because the average cost of sewer pipe main- 
tenance does not seem to vary Significantly for each type of sewer 
pipe. The existing sewer pipe mileage is used in this calculation 
because it is assumed that the newly installed pipe will not 


require immediate maintenance. 


SPMC = MSPT * MC/MSP (S-31) 
al te Pp 


Storm Sewer System 


Storm sewer pipes are also installed when an area is developed. 
Basically, there are two types of storm sewer pipes as shown in 


Table S-4 on the following page. 
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TABLE S-4 


Storm Sewer Pipe Categories 


Category Diameter 
Type l < 36 inch 
Type 2 > 36 inch 


The extent of the storm sewer system is calculated in a manner 
Similar to that for the sanitary sewer system. The following 
equation computes the miles of storm pipe for residential deve lop- 
ment (MSTPR) for each type of pipe. This is the sum of the 
existing miles of storm pipe and the newly installed storm sewer 
pipe (ASTPR) from the development schedule. The type of pipe is 


indicated by the "u" subscript. 


MSTPR = porns 


+ * BS 
u, ttl t eSTER ear 1/5280) (S-32) 


U , 


The following set of equations calculate the miles of sewer pipe 
within each category for commercial and industrial development 


(MSTPC and MSTPI, respectively). 


MS TPC 


MSTPC + (CASTEGC be - 
u, ttl Wee el 1/5280) (S-33) 


MSTPI = MSTPI 
u 


u, ttl Eo MSTED, oe Ya 1/5280) 


y v 


Equation S-35 computes the total miles of each type of sto 
rm sewer 


Pipe within the City of Fairfield (MSTP) as the sum Of th il 
e miles 


of storm pipe from residential (MSTPR), commercial (MSTPC) d 
, an 


industrial (MSTPI) development. 
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MSTP = 
L NOS NS Amira t+ MSTPCh tal temo lps (5-35) 


Wy eas iA esr al 


poe total miles of all types of storm sewer pipes’ (MSTPT) “is 
computed in equation S-36 as the sum of the pipe from each 


@eategory. 
(S=36) 


The maintenance costs for storm sewers (STPMC) are computed in 
equation S-37 by application of the empirically derived average 


annual cost per mile of storm pipe (MC/MSTP). 
STPMC = MSTPT, * MC/MSTP (S-37) 
ttl t . 


‘The total sewer pipe maintenance costs (TSPMC) is calcuated in 
maudtion S-38 as the Sum of the costs*®for the Sanitary sewer 

isystem (SPMC) and the storm sewer system (STPMC). 

(S=33) 


iSPMe = SPMe oy STPMC, , 


t+] t+1l IL 


Sewer System Revenue 


The revenues from operation of the sewer system accrue to both the 


City of Fairfield and the Fairfield-Suisun Sewer District. The 
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City has four sources of revenue associated with the operation 
ity 


and maintenance of the sewer system--payment of rent from the 


District for use of the treatment plant, reimbursement for the 


cost of maintaining sewer pipes 12 inches or larger, a fee for 


billing sewage customers, and industrial stand-by charges. The 


sources of revenue for the District are the service charges to 


customers, connection charges, and a main extension charge. 


City Revenue 
According to the contract between the District and the City; the 


district agrees to pay rent for the use of the sewage treatment 
plant. The base rent is equal to the remainder of interest and 
principal due on the bonds during the following calendar year less 
the annual amount received directly by the City in industrial 


Stand-by charges. 


The industrial stand-by charge is a fee that large industries 
must pay to purchase capacity of the sewage treatment plant. 
Each new industry is charged a fee based on the initial cost of 
the plant. Currently, this fee is $2. 365 per gallon of daily 
sewage provided there are no peaks in the effluent discharges. 
If the discharges of industrial effluent peak at certain times of 


the day the effluent is Stronger than normal domestic discharges, 


the charge is dependent upon the strength (biological and chem- 


ical oxygen demand or toxicity) of the sewage 
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The following equation calculates the revenue to the City from the 


sewer plant rental payment (SPRNT) by subtracting any industrial 


stand-by charges (ISBC) from the payment on principal and interest 
on the sewer bonds (PMTS). 


(S=39) 


Fairfield's second source of revenue from operation of the sewage 
system 1s maintenance of the sewer pipes leased to the District. 
Those lines with a diameter of 12 inches or larger are maintained 
by the District. The City maintains all of the sewer pipes but 
the District must reimburse the City for the cost of maintenance 


on the leased pipes. 


“The following equation computes the amount of the City's indem- 
nification for sewer line maintenance (SPMF). This is calculated 
by multiplying the sum of the miles of large sewer pipes (MSP) 


“by the annual fee per sewer pipe mile (F/MSP). 


: c 
= =. MSP ) * F/ MSP (S-40) 
ay: =2 mp tri p 

‘The third source of sewage operation revenue for the City of 
’Fairfield is the sewage service billing retainer. The City 

finance department handles the billing of customers of Ene! Districes 


sewage service For this billing service and other administrative 


activities the City retains 4 portion of the fees collected. 


Presently, the City's retention rate is 8%. 
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Equation S-41 calculates the sewage service billing retainer (Soa 
by multiplying the total gallons of sewage treatment demanded (GD) 


by the fee per gallon (F/GD) and the City's retention rate (CRR). 


SSBR = GD eet Ge CRE (S-41) | 
t+ t+] Pp p 


Fairfield's total revenue from the operation of the sewage treatmer 
plant (SPOR) is computed in equation S-42 as the sum of the rental 
Payment (SPRNT), the sewer pipe maintenance fee (SPMF), the 


sewage service billing retainer (SSBR), and the industrial stand- 


by charges. 


SPOR = SPRNT + SPMF + SSBR (S-42) 
Ce joned rel Lead! 


+ ISBC 
t+l : 


District Revenue 4 


As noted earlier, the Fairfield-Suisun Sewer District has three 


sources of revenue. The first is the revenue from service charges. 


These charges are collected by the City of Fairfield and remitted 


to the District, less the amount retained by the City tier bitlingl 


and collection. The following equation computes the District's 


ry 
“ 
+ 
¥ 


t 


4 


. 


sewer service charge revenue (SSCR) by multiplying the total gall 
of sewage treatment demanded (GD) and the fee per gallon (F/GD). 


This product is factored by the amount retained by the City 


foreman hie? 


Soo 


oS Oe = Se * Ee cay irs CRR ) (S-43) 
The District's second source of revenue is the charge for each 
new Soe LOn to the sewage collection ana Teeathent system. The 
sewer service connection charge (SSCC) is collected at the time 
the construction permits are issued. The total connection charges 
are calculated as the sum of the connections for residential, 
commercial, and industrial development (ARSSC, ACSSC, and AISSC, 


respectively) each multiplied by the appropriate connection rate 


(RSR, CSR, and ISR, respectively). 


peeCr = ( RSSCe ee RSR,) + (@CSC) * CSR, + (@ISC) * ISR, ) (S-44) 


The District's third source of revenue is the sewer main extension 
charge (SMEC). If the District must extend any sewer main or large 
sewage collection pipe to serve a particular development, the 
Heveloper is required to pay the cost of this extension. The sewer 
Main extension charge is taken directly as input from the develop- 
ment schedules. In the following equation, SMECR is the sewer 
Main extension charge for residential development and SMECC and 
SMECI are the charges of commercial and industrial development, 


respectively. 


MEC = SMECR + SMECC + SMECI (S-45) 
2 t+1 eer t+1 tie 


The total revenue for the sewer district (SDTR) is calculated as 


the sum of the revenue from the sewer service charges (SSCR), the 
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sewage service connection charge (SSCC), and the sewer main exten 


sion charge (SMEC). 


SDTR = SSC TSO + SMEC S-45 
eae" peer tp tae ! 
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WATER SUBSYSTEM 


The City of Fairfield has: owned and operated a municipal water 
system since 1926. The water system is a division of the City 
Public Works Department with 17 full-time employees under the 
direction of the mater paeeminbenaeor The City has two sources 
of domestic water supply--the Solano Project and the City of 
Vallejo. Future water supplies may come from the planned 


North Bay Aqueduct. The following diagram (Figure W-1) illus- 


trates the City's water system. 


TREATMENT : VUKOON HI == WATERMAN VEANNG 
“TREATMENT TREATMENT TREATMENT 
AANT HLANT PLANT 
| | 
AAORAGE : Noon Hue WATERMAN VENNING 
REA RIR  ReZERVOIR RESERVOIR. 
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The primary source of domestic (non-agricultural) water for the 
City of Fairfield is the Solano Project of the Federal Bureau 
of Reclamation. This project provides 247,000 acre feet of 
water each year to the Solano County Flood Control and Water 
Conservation District from Lake Berryessa. Although water from 
the Solano Project is used primarily for irrigation, the City 
of Fairfield has contracted with the District for 9,200 acre 
feet of water each year for domestic use. The City's share of 
Solano Project water is generally increased each year through 
transfer allocation. As the City annexes certain agricultural 
lands, water allocated for crop irrigation on those parcels is 


added to the City's entitlement. 


Water is delivered to the City through the Putah South Canal. 

The water from this canal is treated at the Dickson Hill Treat- 
ment Plant. This plant has the capacity to process 10 million 
gallons per day (McD).+ ‘The treated water is then stored for 
domestic use at the 7 MG Dickson Hill Reservoir. Some of the 
water from the Dickson Hill Treatment Plant is also stored for 
emergency use at the 1.8 MG Gluson Reservoir and the 5MG Ray 
Venning Reservoir. 

The City of Fairfield also receives water from the Solano Project 
through another source. A portion of the water from the Solano 


Project is allocated to the Solano Irrigation District. In 1974, 


An acre foot of water, enough to cover an acre to a depth 

: of one 
foot, contains approximately 325,850 gallons. Thus, 1000 acre 
feet of water per year, if delivered in equal daily amounts 
would mean about 892,750 gallons per day or 0.893 McD. : 
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Ehe City of Fairfield negotiated a contract with the DEStarete co 


annually exchange up to 6,000 acre feet of effluent from 


ae ; 
Fairfield’s new subregional (tertiary) treatment plant for an 


equal amount of the Districts' allocation of fresh water. 


This water is also delivered to the City through the Putah South 
Canal. The water is treated at the Waterman Treatment Plant 
which can process 15 MGD. This water is stored for domestic use 
in the 10 MG Waterman Reservoir. A portion of the Waterman Plant 
water may also be stored for emergency use in the 1.8 MG Gluson 


Reservoir and the 5 MG Ray Venning Reservoir. 


The secondary source of water for the City of Fairfield is the 
City of Vallejo. The present agreement, which extends to 1982, 
with the City of Vallejo provides for the purchase of surplus 


water by the City of Fairfield. Eventually, however, increasing 


demands for water in Vallejo will mean discontinuance of this 


agreement for sale of surplus water to Fairfield. 


ater from Vallejo is delivered through Cache Slough to the Ven- 
ning Treatment Plant. This plantvhas aitreatment Capacityoom 3 
MGD. The treated water is stored at the Venning Reservoir with 


fa Capacity of 5 MGD. Because the Vallejo water is generally more 


expensive to purchase and treat than the water from the Solano 


Project, this water is used for stand-by reserve. However, 


Vallejo has also agreed to supply 1 MGD of treated water for use 
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at mutually acceptable locations within the Cordelia planning areg 


In the 1980s, the City of Fairfield may begin to tap water sup- 
plies from the North Bay Aqueduct. This source can, if requested, 
deliver up to 4,333 acre feet per year through the Vallejo Cache 


Slough. 


The existing water treatment and reservoir system can deliver 
approximately 28 million gallons of domestic water daily. Ad- 
ditional treatment and associated storage facilities will be 


constructed, as needed, in increments of 10 MGD. 


The City's water distribution network consists of approximately 
113 miles of water line. There are four miles of main water 
pipes with a diameter of at least 24 inches and 109 miles of 16 
inch or smaller diameter water lines. Where necessary, additional 
water mains will be constructed by the City, usually through 
contract with local developers. Additional water distribution 


Pipes (> 16" diameter) are installed by individual developers. 


Water Demand 

The first operation of the water subsystem is to compute the 
demand for domestic water. The logic of all water demand calcu- 
lations closely parallels those for sewage treatment demand in 


the sewer subsystem. This demand is measured in millions of 


gallons per day. The water subsystem computes separately the 


number of gallons demanded by single and multi-family housing 


=l7]5— 


units as well as the demand from commercial and industrial 


developments. Special water demands for schools and areas out- 


Side the city limits are also computed separately. 


As noted earlier, the CRIS Model divides housing Unles=into: sax 


categories. The categories are determined by the type of housing 
unit and the number of bedrooms within each type. The six 
categories of housing units are shown in Table wW-l. 


TABLE W-1l 


Housing Categories 


Housing Category Housing Type Number of Bedrooms 
il Single Family 2 
2 Single Family 3 
3 Single Family 4+ 
4 Multi-Family O-1 
3 Multi-Family 2 
6 Multi-Family 3+ 


The CRIS Model computes the number of newly occupied housing units 
for both the Fairfield and Cordelia planning areas. These calcu- 
lations are made in the demographic subsystem. For purposes of 
calculating the water demand, the number of newly occupied housing 
units must be aggregated across both planning areas and computed 
separately for single- and multi-family units. The number of 
newly occupied single-family housing units (AHUSF) is computed 


in equation W-1 by adding the single-family units from the 
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Fairfield planning area (AHUF) and the single-family units from 


the Cordelia planning area (AHUC). 


HUF + AHUC ) (W-1) 
k=1 k,t+l k, ttl 


mw 


SHUSF 4) = 


Similarly the number of newly occupied multi-family units (AHUMF) 
is computed as the sum of newly occupied multi-family housing 


units in each planning area. 


6 
AHUMF i  CAHUF + AHUC ) (W-2) 


ttl” Kea k, ttl k,t+l 


The total of all occupied Single-family housing units (HUSF) is 
the sum of the newly-occupied units (from equation W-1l) and the 


total number of occupied units from the previous period. 


HUSF = HUSF,. + AHUSF (W-3) 


t+1 iL t+1l 
Pies total Of. al.) occupied multi-family housing units (HUMF) is 
the sum of the newly occupied multi-family units (from equation 


W-2) and the currently occupied units. 


HUMF = HUMF + AHU = 
t+1 ic eaeere avg 
The daily water demand from all Single-family housing units (WDSF) 
is calculated in equation W-5. This Calculation is made using 


a parameter that represents the average daily water demand for 
each single-family unit (WD/SF) . 


WDSF = HUSF k& 
pos Ge OCSE 


t+] (W-5) 
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The daily water demand for multi-family units (WDMF) is calculated 


in the same manner as for single-family units using the average 


daily demand per multi-family unit (GD/MF). 


ey a eb Men (w-6) 


The demand for domestic water from commercial developments is 
estimated on the basis of the number of commercially developed 
acres. Equation W-7 calculates the increase in water demand for 
new commercial development (AWDC) as the product of the inovtetor 
newly developed commercial acreage (ACA) and the parameter for 
average water demand per commercial acre (WD/CA). 

AWDC = ACA * WD/CA (W-7) 

Cbd t+1 p 

The total water demand for all commercial developments (WDC) is 
computed as the sum of the water demands from the previous 
period and the commercial water demands from the current period. 


This is calculated in equation W-8 below. 


WDC = WDC + AWDC (w-8) 
ca ie t+] 
As with the demand for industrial sewage treatment, industrial 
water demand is disaggregated into two categories: light and 
heavy industry. The water demand from light industry is calcu- 
lated in the manner similar to the water demand from commercial 


development. Thus, in equation W-9 the demand for water from 
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newly developed light industries (AWDLI) is calculated by 
multiplying the newly developed light industrial acreage (ALIA) 


and the parametric water demand per light industrial acre (DW/LIA). 


AWDLI = ALIA * WD/LIA (W=-9) 
t+1 t+1 p 


Equation W-10 computes the total demand from water treatment from 
light industrial development (WDLI) as the sum of the demand from 
light industry in the previous period and the water demand from 


new light industrial development. 


WOLI = WDLT, + AWDLI (W-10) 
Because heavy industrial development is by its nature episodic 
such development is not projected in the CRIS model. Therefore, 
heavy industrial development is taken as input directly from the 
industrial development schedules (see Appendix A). Calculating 
the water demand from heavy industrial development is further 
complicated by the considerable variability in the nature of the 
industries involved. Therefore, the demand for water from new 
heavy industrial development (AWDHI) is also taken directly from 
the development schedules. Equation W-1ll calculates the total : 
demand for water from heavy industry (WDHI) as the sum of the 


demand from the previous period and the new demand input. 


WDHI, | = WDHI. + AWDHI 


t+] t t+l (W-11) 


Fairfield provides water to the schools located within the city's 
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incorporated area. Schools located Outside the city limits 


receive water from other water agencies. Equation W-12 calcu- 


lates the total demand for water from the Fairfield schools (WDS) 


aS a function of the school enrollment within the Fairfield and 


Cordelia planning areas. Water demand is obtained by multiplying 


the school enrollment in all grade categories by the average daily 


water demand per student (WD/STUD). In the following equation 
ENRF is the school enrollment from the Fairfield planning area 
(from equations E-34 through E-36) and ENRC is the school enroll- 


ment from the Cordelia planning area (from equations E-37 


through E-39). The "j" subscript indicates the grade category 


as shown in Table D-3. 


3 
WDS = ¢ (ENRP + ENRC i) (W-12) 
t+1 321 J, tbl Ay peteckal 


* WD/STUD 


In a limited number of cases Fairfield provides domestic water to 
areas outside the city limits. In the CRIS model the water demand 
from outside areas (WDOA) is treated as a parameter that can be 
set by the user. , 
Equation W-13 computes the total water demand (WD) as the sum of 
the water demand from single-family housing units (WDSE) »“multi- 
family housing units (WDMF), commercial acreage (WDC), light 
industrial acreage (WDLI), heavy industrial development (WDHI), 


the local schools (WDS), and outside areas (WDOA). This total 
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is multiplied by a factor which represents the average loss as 


a result of leaks in the distribution system (WL). 


ss + WDMF + WDC + WDLI (W-13) 


+ WHI, ,; + WDS,,, + WDOA) * (1 + WL.) 


t+1 t+1 

Water Supply 

The next operation of the water subsystem is to test the total 
water demand from equation W-13 against the existing deliverable 
water supply (WS). Like the water demand the existing supply is 
measured in millions of gallons per day. To allow sufficient 
time for construction of additional water treatment plants and 
reservoirs, the deliverable supply is reduced by the water lead 
time (WLT) factor. This factor will always have a value less 


than or equal to one; initially the value is set at .99. 


*& 
WD ie Ws WLT (W-14) 


If the condition in W-14 is sustained, no additional Supply is 
required to accommodate the demand for water treatment. However, 
if the condition is violated and the demand exceeds the deliv- 


erable water Supply, then additional water facilities (A WF) 


must be constructed. Equation W-15 calculates the new water supply 


by multiplying the number of water facilities constructed by 


the supply per facility (WS/WF) and adding this to the existing 
Supply. 
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WS = WS + AWF * WS/WF (W=15) 


P 


At this point the test and equation in W-14 is repeated. If 


the condition is again violated, additional water supplies are 


constructed and added to equation W-15. 


Water Distribution 


The water distribution system consists of the miles of waterlines 


which underlay the City of Fairfield. These water pipes are 


disaggregated into three types on the basis of the type of 
diameter as noted in Table W-2. 
TABLE W-2 


Water Pipe Categories 


Category Pipe Diameter 
i <2 neh 
2 2eeee 
3 oe A EG aKed ey 


As new areas of the City are developed, additional water pipe (AWP) 
must be installed. The amount of water line for each pipe 
category is taken as input from the development schedules (see 
Appendix A). Equation W-16 below calculates the total amount of 
new water pipe (AWPT) as the sum of all newly installed water 

pipe for the three categories noted above. In the following 


equation the "n" subscript represents the category of water pipe. 


3 
AWPT = < AWP (W-16) 
ttl ne 


>1o2= 


The total water pipe in the City's distribution system (WP) is 
calculated in equation W-17 as the sum of the newly installed 
water pipe (AWPT) and the amount of water pipe from the previous 


period. 


= |} + PT (W-17) 
we Cee aid t+1 


Water Capital Costs 

Capital expenditures for the water subsystem include the costs 

for construction of additional reservoirs, treatment facilities, 
and installation of additional water pipe. Equation W-18 calcu- 
lates the capital costs for new water treatment facilities (AWFCC) 
by multiplying the variable representing the need for new water 
supply facilities (from equation W-15) and the parameter for 


capital cost of such facilities (CC/WF). 


AWFCC = AWF = Ce = 
t+l1 t+1l ee Sade 


It is assumed in the water subsystem that added water treatment 
facilities will be paid from the sale of municipal bonds. 
Equation W-19 calculates the total increase in bond payments for 
new water supply (ATPMTW). In this equation the bond interest 
rate (BIW) is a standard rate established by the user. The 


payment period is set at 25 years. 


ATPMTW = AWFCC + 
t+] ria ECs * Baad (W-19) 


A Maks (ale = BIW.) ** (-25)) 
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To obtain an approximation of the annual bond payment, (A4PMTW) 


the total bond payment from equation W-19 must be divided by the 


Payment period as in equation W-20. 


APMTW = ATPM vi 

AK | ares a Jan 5 (W-20) 
The value obtained from equation W-20 is used in the revision of 
the water bond principal and interest payment schedule. Annual 
payments for water bonds (PMTW) are calculated in equation W-21 
as the sum of the water bond payments for the current period 


(PMTW, ) and those increases for additional facilities (APMTW). 


EN ra) = Pb rer 7 Bae es: (W-21) 
In Fairfield, developers are required to install all necessary 
water pipes. However, the City reimburses developers for the 
incremental cost of oversizing for water pipes which are more 
than 12 inches in diameter. Therefore, the capital costs for 
the installation of water pipes (CCWP) is calculated in equation 
W-22 as the sum of all newly installed water pipe from category 
3 multiplied by the category specific capital costs per foot or 


water pipe (CC/WP). 


EON t+1l 3) yieigelt 3,P 
Finally, the total capital costs for the water subsystem (WCC) 


are calculated in equation W-23 as the sum of the water bond 


payments and the water pipe costs. 


(W-23) 


Operating and Maintenance Costs 

The operation and maintenance costs for the water division can 

be separated into three categories based on the three operations 
of the division--water treatment and storage, water transport, and 
administration. In addition, the operating cost for the water 


division includesthe cost of the raw water delivered to the City. 


Operation and maintenance costs at the water treatment plants and 


the water storage reservoirs are a function of the existing water 


supply. 


In the following equation the operating and maintenance costs 
associated with water storage (WSOMC) are obtained by multiplying 
the existing water supply (WS) by the average Operating and 


maintenance cost per MGD of capacity (OMC/MGD). 


WSOM = > 
Ce yeaa CS (W-24) 
The maintenance staff required to repair water pipes is a direct 
function of the amount of water pipes installed. Equation W-25 
calculates the water pipe maintenance staff requirement (WPMSR) 


by multiplying the existing installed water Pipe by the staff 


required to maintain a unit of such Pipe. 


WP = 
vag vidas * MSR/WP (W=-25) 


Pp 
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The number of new staff hired must, of course, be added in 


increments of at least one staff person. Equation W-26 determines 


whether any new staff (AWPMS) will be added to the existing water 


Pipe maintenance crews. In this equation the number of new staff 


required is always rounded down (as denoted by the prime super- 


Script) to ensure that staff is added only in full increments. 


AWPMS = WPMSR” - WPMS (W-26) 
Gal 2 


Equation W-27 calculates the total water pipe maintenance staff 
(WPMS) as the sum of the staff existing in the previous period 


and the newly hired staff (from equation W-26) if any. 


WPMS = WPMS + AWPMS (W-27) 
c t+l 


The CRIS Model assumes that additional staff will be added to 
existing water pipe maintenance crews until such time as a new 
crew is necessary. At that time, staff which has been added to 
the existing crews will be reformed to create a new water pipe 
maintenance crew. The requirements for a new water pipe mainten- 
ance crew (WPMTR) is calculated in equation W-28 by factoring the 
water pipe maintenance staff (from equation W-27) and the average 
number of maintenance staff in each maintenance crew (MTR/MS). 
Again, maintenance crews are added only when there are sufficient 
staff members already hired to complete the maintenance crew 


requirement as denoted by the prime superscript in the following 


equation. 
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WPMTR = WPMS * MTR/MS (W-28) 
poll G4) Pp 


The number of newly created water pipe maintenance crews (AWPMT) 
is calculated in equation W-29 by subtracting the number of 
maintenance crews existing in the previous period (WPMT) from the 


water pipe maintenance crew requirement. 


AWPMT = WPMTR - WPMT (W-29) 

t+1 t+1 t+1 
The total number of water pipe maintenance crews (WPMT) is cal- 
cultated in equation W-30 by adding the number of crews existing 
from the previous period and the number of crews created in the 


current period. 


NET ay = SEE aE hale rest (W-30) 
The annual costs for water pipe maintenance can be estimated by 
calculating those costs associated with the number of water pipe 
maintenance staff and those costs associated with the number of 
water pipe maintenance crews. The staff costs include Salary and 
benefits for the personnel as well as the cost of individual 
equipment for each staff person. The costs associated with the 
maintenance crew includes those costs for the operation of trucks, 
backhoes and other crew equipment. In the following equation, 
WPMC is the water pipe maintenance cost, WPMS is the number of 
water pipe maintenance staff (from equation W-27), WPMT is the 


number of water pipe maintenance crews (from equation W-30), 
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C/MS is the parameter for average cost per staff person, and C/MT 


1s the parameter for the average operating costs of a maintenance 


crew. 


WPMC = WPMS * C/MS + WPMT ts = 
ny Ak /, A C/MT (W-31) 


The cost of new water pipe maintenance crew equipment (WPMEC) 
is calculated in the equation W-32. These costs are computed by 
multiplying the number of new water pipe maintenance crews (from 


equation W-29) by the average costs of the equipment for each 


Maintenance crew (EC/MT). 


WPMEC = AWPMT yim ney, VUE (W- 32) 
Spe t+1 p 
The administrative costs for the water division (WDAC) can be 
calculated on the basis of total water demand, fixed costs, or 
both. In the following equation WD is the total water demand 
(from equation W-14), AC/WD represents the administrative costs 
for each unit of water demand, and WFAD is the fixed administra- 


tive cost of the water division. 
WDAC = WD * AC/WD + WFAD (W-33) 
t+] cr p p 
The final operating cost for the City's water division is the 
cost of purchasing the raw water from the Solano Flood Control 
and Water Conservation District or other sources. This cost is 


calculated in equation wW-34 on the basis of the total water demand 


(WD) The raw water cost is represented by the mnemonic RWC and 
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C/WD is the parametric cost per unit of water demand. 


RWC = WD * C/WD (W-34) 
t+] t+1 p 
Equation W-35 calculates the total operating and maintenance 
costs for the water division (WOMC) as the sum of the operating 
and maintenance costs for water storage (WSOMC), the maintenance 
costs for water pipe (WPMC) the costs for crew equipment (WPMEC), 
the division's administrative costs (WDAC), and the cost of raw 


water (RWC). 


WOMC = WSOMC + WPMC + WPMEC + WDAC (W-35) 
a ab cre t+) Gon tro 


Water Revenues 
The water department of the City of Fairfield has four sources of 
revenue--connection fees, water service charges, and industrial 


availability charges which are established by special agreement. 


Water connection fees are levied for each new hook-up to the water 
System. The amount of the fee is based on the size of the meter 
or pipe which serves the new facility. The meter size is itself 
based largely on the type of facility constructed. For example, 
individual dwelling units are usually served by a 3/4 or one inch 
pipe while a large industrial facility may use one or more four 


inch pipes. Basically, the connection fees can be estimated on 
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the basis of the type of development and the number of units 
constructed. 


The following equation calculates the connection charges for new 
single-family residential development (SFWCC) by multiplying the 


total number of new Single-family dwelling units (AHUSF) by the 


average connection charge per unit (WCCSF). 


SFWCC = * = 
ert SHUSF, |S ES (W-36) 


The connection charges for multi-family dwelling units (MFWCC) 

is calculated in a similar manner in equation W-37. In the following 
equation AHUMF represents the number of newly constructed multi- 
family housing units and WCCMF represents the average connection 


charge per unit. 


= MF * WCCMF W=37 
MEWCC. 7, = SHUMF | . ( ) 


The number of commercial and industrial water connections can be 
taken as an input directly from the development schedules to the 
CRIS Model. The following equation calculates the commercial 

and industrial connection charges (CIWCC) by multiplying the 
number of water hook-ups for commercial and industrial development 


(ACWM and AIWM, respectively) by the average charge for each type 


of connection. 


CIWCC = (ACWM, 


* CCC ) + (AIWM 
t+1l Pp : 


* ICC )v tW=3e8)) 
Pp 


+1 +1 
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The number of new permanent school facilities (PERM). is taken from 
equations E-51 and E-52 in the education subsystem. The water 
connection charge for these school facilities (SWCC) is calculated 
in the following equation where SCC represents the average con- 


nection charge per school. 


A ee a = ones - ee (W-39) 
The following equation calculates the total connection charges 
(WCCT) for the City water system as the sum of the charges for 
Single- and multi-family housing units (SFWCC and MFWCC, respec- 
tively), commercial and industrial development (CIWCC), school 
construction (SWCC), and development in areas outside the Fair- 
field city limits (OAWCC). The connection charges from outside 
area development is treated as a parameter based upon historic 


averages. 


weet 4) = SS Seay ay NCC ea ar CIWCC 3 (W-40) 
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Water Service Charges 

The service charges for water (WSC) use are estimated on the basis 
of total water demand. These service charges are computed in the 
following equation by multiplying the total water demand (WD) from 
equation W-13, by the average annual service charge per unit of 
water (SC/MGD). In fact the service charge used in this equation 


is an approximation. The actual charge for any water customer 


ole Nee 


includes both a fixed ana variable charge. The fixed charge is 


dependent upon the size of the water pipe and meter installed. 


This allows the customer to use a basic amount of water for a 


single monthly fee. The variable Charge is a fee levied on the 


amount of water over the basic amount which is used by the customer. 


WSC = & * 
t+1 eo sey (W-41) 


Major industrial users of treated water must pay an industrial 
stand-by charge for the water service. The water industrial 
stand-by charge is in addition to other connection and service 
charges. This charge is usually levied in the form of a schedule 


of payments over a period of years beginning with the first year 


of industrial operation. 


The CRIS Model maintains a schedule of industrial stand-by 
payments for water service. Charges associated with a particular 
industrial development are taken as input directly from the 
development schedules. These inputs are used to revise the 
industrial stand-by payment schedules. Equation W-42 calculates 
the revenues from the water industrial stand-by charges (WISBC) 
as the sum of the scheduled payments (WISBC) for the current 
period and the charges for new construction during the period 


(AWISBC). 


= WISBC + AWISBC (W-42) 
WISBC, 5 e91. 


ssl Pd 


As noted earlier, the City of Fairfield compensates developers 
for the cost of installing any water pipe of greater than 12 

inch diameter. The City is indemnified for this oversizing cost 
as other developments occur along and are connected to the over- 
sized pipe. The subsequent developers must pay a special over- 
sizing fee. The revenues from the water oversizing fee (WOZR) 
£Or Gach development are taken directly from the residential, 
commercial, and industrial development schedules (RWOZ, CWOZ, 

and IWOZ, respectively). The revenue from this fee is maintained 


in a separate account. 


WOZR. _ = RWOZ + CWOZ + IWOZ W-4 
Snell t+1 t+] t+] a? 
The following equation calculates the total revenue for the water 
department (WDR). This is computed as the sum of the total water 
connection charges (WCCT), the water service charges (WSC), and 
the water industrial availability charges (WISBC). 


WDR = WCCT + WSC + WISBC < 
ral t+1 t+1 pets (W-44) 
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STREET AND ROAD SUBSYSTEM 


The Streets Division of the Fairfield Public Works Department 


conducts three activities--street maintenance, street repair, 


and street sweeping. 


Much of the work done by the street maintenance activity is 

the ordinary repair of road surface failures. However, street 

maintenance crews also install street Signs and signals, stripe 
Street lanes, and maintain ditches and municipal parking lots. 


Where necessary, they also make repairs to sidewalks, curbs and 


gutters. 


The street repair activity has the responsibility for covering 
the cuts made for water and Sewer work. This activity also 
repairs streets that are opened as a result of work done by 
private utility companies. Work done to repair cuts created 

by city departments is done without charge. Work done to repair 


privately created damage is billed to the relevant party. 


In daareion to the above "as they occur" activities, the Streets 
Division has a regular program of street sweeping. Generally, 
residential areas are Swept once every three weeks. Commercial 
areas of the city are swept twice a week and the downtown por- 
tion of Fairfield 1s swept once a day. Presently, the City of 


Fairfield has three street sweepers. 
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Farrpiteld Street System 
The first operation of the streets and roads subsystem BS 3C0 
compute the amount of streets in the City. For this purpose, 
the City streets are divided into four categories on the basis 
of the type of development which is served by those streets-- 
residential streets, streets in commercial areas, streets serving 


industrial developments and other, non-classified streets. 


In the CRIS Model, the amount of streets is expressed in lane miles 
The model considers four types of streets - one-lane alleys, 
two-lane local streets (including frontage roads), three-lane 
collector streets (including those with left-turn collector 


lanes) and four-lane arterials. 


Streets, of any type, constructed to serve newly developed areas 
are often "oversized" at the request of the City. The developer 
must, Of course, install at least the one-lane half of a street 
to serve local development. When the development is on each 
Side of a street, the developer is responsible for construction 
of at least a basic two-lane street. However, the City may 
request, at the time the development is approved, that the con- 
tractor add a third or fourth lane to some local Streets, thus 
extending the City's pattern of collector and arterial roadways. 


In the case of a four-lane street, for example, the developer 
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is responsible for the two Outside lanes including the curbs 


and gutters; the City of Fairfield compensates the developer for 


the cost of the two inside lanes and the median Strip. 


Sometimes the City will widen streets several years after 

development has occurred. In this case, the City bears the 
entire cost of the street widening. The City performs small 
Street widening jobs with crews from the street division and 


contracts for large street widening jobs. 


The number of lane miles of residential streets in the Fairfield 
planning area (LMRF) is computed in equation SR-l. The number 
of newly constructed lane feet of residential streets ( LFRF) 

is added to the lineal footage of residential streets over- 
Sizing (RSOSF) and the lineal footage of residential street 
widening (RSWF) within the Fairfield planning area. This lane 
Footage: ist/added across) the four types streets. Because 
street data is most easily obtainable in feet, the equation 
must convert footage to lane miles of residential streets in 

the Fairfield planning area. This sum is then added to the num- 
ber of lane miles of residential streets from the previous 


period. 


) + RSOSF + 


4 
i 
EME ARE pee aaa eee q,t+l 


RSWF * 1/5280 (SR ) 


g,t+1) 


=L965 


Equation SR-2 computes the number of lane miles of commercial 
Streets in the Fairfield planning area (LMCF). The equation 
is comparable to that for residential streets: LFCF is the 
number of newly constructed lane feet of commercial streets. 
CSOSF is the amount of commercial street oversizing and CSWF 


is the footage of commercial street widening. 
4 


= r ALECE 
LMCF, LMCF, < ((g21 ( ALF 


l 1) + CSOSE + 


apts qytt+l 


CSWF 1/5200 (SR-2) 


q, ttl? 
The lane miles of industrial streets in the Fairfield planning 


area (LMIF) is computed in the Same way in equation SR-3. 


4 


LMIF = LMIF, + (Cg 


A 
eee GPGE 


al Gf te eT SOS Pan aaa 


ISWF pet SZEU (SR-3) 


q,t+l 
The total lane miles of streets in the Fairfield planning area 
(LMTF) 1S computed in equation SR-4 by addiing the lane miles 
of residential streets (LMRF), the lane miles of commercial 
Streets (LMCF) and the lane miles of industrial streets (LMIF). 
The total lane miles of streets in Fairfield includes not 

only those streets which were built as a result of residential, 
commercial or industrial development, but some streets from the 
previous period which could not be classified as Strict hy 
serving one type of development (e.g., frontage roads). The 
lane miles of such non-classified streets is represented by 


the mnemonic LMNCF. 


LMTF 41 = LMRF, 41 - LMCF 4) Be LMIF. 4) pete (SR-4) 
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Cordelia Street System 
The subsystem calculates the lane miles of streets in the 


Cordelia planning area in the same manner as for the Fairfield 


Planning area. Equation SR-5 computes the lane miles of resi- 


dential streets in the Cordelia Planning area (LMRC) where 
ALFRC is the number of newly constructed lane feet of resi- 
dential streets in the Cordelia planning area. This footage 

is added to the footage of residential street OversizZing: .CRSCSG) 
and the footage of residential street widening (RSWC) within the 


Cordelia planning area. The lane footage is added across all 


types of street's and divided to yield the total number of 
newly constructed lane miles. As with the Fairfield planning 
area, this sum of newly constructed streets is then added to 


the lane miles of residential streets from the previous period. 


nS 


LMRC, | = LMRC, +( ( OLE RE 


l +eRoOSC + (SRE 5) 


g=1 ( q, t+? yer 


RSWC. t4+1) AAV 260 
Equation SR-6 calculates the lane mileage of commercial streets 
in the Cordelia planning area (LMCC). In this equation ALFCC 
is the newly constructed lane feet of commercial streets, 
CSOSC is the commercial street oversizing, and CSWC represents 
commercial street widening. 


4 
LMCC,,, = MCC, + O(a ye DEC eal) ep ec eeay te lm (SR-6) 


SCWC je * elo 2e0 


Gyr 


Tee) eh 


The number of lane miles of industrial streets in the Cordelia 
planning area (LMIC) is computed in equation SR-7 where ALFIC 
is the newly constructed lane feet of industrial street, ISOSC 
is the amount of industrial street oversizing, and ISWF represents 
the footage of industrial street widening. 

LMIC, , = LMIC, + en (ALPIC, 44)) * TSOBCSet +1 + (SR-7) 


a4 


ISWC 1/5280 


q,t+l) 
Equation SR-8 computes the total lane miles of streets in the 
Cordelia planning area (LMTC). In the following equation, LMRC 
is the lane miles of residential streets, LMCC represents the 
lane miles of commercial streets, and LMIF is the lane miles 

of industrial streets. The total lane miles of streets in the 
Cordelia planning area includes streets from the previous 
period which could not be classified as serving one particular 
type of development. The lane miles of these non-classified 
streets are represented by LMNCC. 


LMTC, , = LMRC, , 


1 + LMCC. 44 A LMIC. 44 + NOS (oR=oy 


1 
The total lane miles of streets (LMT) is calculated in equation 
SR-9 as the sum of the lane miles in the Fairfield planning 
area (LMTF) and the lane miles in the Cordelia Planning area 


(LMTC). 


LMT, 44 = LMTF 41 > LMTC. 4) (SR-9) 


=199= 


Capital costs of Street Construction 


Generally, individual developers are required toninstall all 


Streets at the time adjoining property is developed. However, 


the City of Fairfield must compensate developers or contractors 
for oversizing or Widening arterial or larger streets. This 
compensation represents part of the Capitalacostsoffasportion 


of the arterial street construction borne by the City of 


Fairfield. The remainder of the local Capital..cost: isyfor 


street widening. 


Equation SR-10 calculates the lane miles of street oversizing 
in the Fairfield planning area (LMOSF). This is computed by 
Summing the lane footage of street oversizing for residential 
development (RSOSF), commercial development (CSOSF), and indus- 
trial development (ISOSF). 


4 


aes 4 Fy 
LMOSF, 4 G21 (RSOS 


th A ayra Me) 


+ CSOSF +s SOSK 


ei heal Grp vet eB 2 0) 


g,t+l? 


Similarly, equation SR-11 calculates: themane; miles of street 
oversizing for the Cordelia planning area (LMOSC) where RSOSC 
is the footage of street oversizing for residential develop- 

ments, RSOSC is the oversizing for commercial developments and 


ISOSC is industrial street oversizing. 


4 
EMOSC. = Pe (RSOSC, 44) + CSOSC, 44) + ISOSC, ¢4)) (SR-11) 


* 1/5280 
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Equation SR-12 calculates the total lane miles of street 


oversizing (LMOS). 


LMOS, , = LMOSF 


' t+y + EMOSC,,) (SR-1@® 


The lane miles of street widening in the Fairfield planning area 
(LMSWF) is the sum of the street widening for residential develop- 
ment (RSWF), commercial development (CSWF) and industrial develop- 
ment (ISWF). As with other equations, the footage of widened 
Streets are added across all types of streets and converted to 


lane miles. This computation is made in equation SR-13 below. 


4 
LMSWF = ae (RSWF + CSWF + ISWF (SR-1 


t+l t q,t+l? 


WS/ 528.0 


g,t+l q,t+l 


Equation SR-14 makes the same calculations for the lane miles 


of street widening in the Cordelia planning area (LMSWC). 


4 
LMSWC, 4) = G=1 eat tt CSWC + ISWC (SR-14) 


Reta q, ttl? 


Br1/ 5280 


The total lane miles of street widening is computed in equation 


SR-15 where LMSWF is the lane miles of widening streets in the 


=Z0 ls 


Fairfield planning area and LMSWC is street widening in the 


Cordelia planning area. 


LMSW = 
a LMSWF 4) + LMSWC 4) ESR=15;) 


AS noted earlier, the City of Fairfield compensates local 

developers for that portion of the local serving street which 
is oversized. Equation SR-16 calculates the Capital costoon 
the street Oversizing (CCQS) by multiplying fhe Lane miles of 


oversized streets (from equation SR-12) by the average of lane 


mile cost of street oversizing (CC/LMOS). 


CCOS, 4 = LMOS, 44 - oo (SR-16) 


Equation SR-17 calculates the capital cost for street widening 
(CCSW). This cost is computed by multiplying the average cost 
per lane mile of widened street (CC/LMSW) by the total miles of 


street widening (LMSW) from equation SR-15. 


= * = 
CCSW, LMSW, 4) a (Sh) 


Maintenance Activity 


The basic responsibility of the maintenance activity. is. to 
maintain the road surface. Secondary responsibilities of this 
activity include maintenance of parking lots, street Signs, Sig— 


nals, and ditches. The City emphasizes preventive maintenance. 
0 


-202- 
Such a program requires more planning, but in the long Tcun 
it is easier, cheaper, faster and requires less manpower 


waiting for major street repairs. 


Equation SR-18 calculates the street maintenance crew require- 
ments (SMCR). It is the policy of the streets division to add 
maintenance crew staff only when there is a need for at least 
one additional maintenance person. This is noted in the 
equation by the prime superscript which rounds down the mainte- 
nance crew requirement to the next lowest whole increment. The 
maintenance crew requirement is calculated by multiplying the 
total lane miles of streets (LMT), from equation SR-9, by the 
parameter representing staff requirements per lane mile (SMC/LM). 
Since it can be assumed that newly constructed streets will not 
require maintenance, the lane mileage from the previous period 


is used in the calculation. 
SMCR, 4) = LMT * ene LN (SR-l] 


The number of newly hired street maintenance crew personnel, if 
any, is represented by the mnemonic ASMC. This is computed in 
equation SR-19 by subtracting the number of personnel on the 


existing street maintenance crew (SMC) from the newly computed 


street maintenance crew requirement CSMGR eS) s. 


ASP eet EMCE wer SMCe (SR-] 
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Equation SR-20 calculates the total number of personnel on the 


Street maintenance crew (SMC) by adding the number of newly 


hired staff (4SMC) to the number of personnel from the previous 


period. 


SMC. 4) = SMC, + SSMC. 47 (SR-20) 
The capital cost for the street maintenance crew (SMCC) includes 
the cost of equipment for newly hired staff (ASMC) and the cost 

of replacement equipment for existing personnel (SMC). “Thissis 
computed in equation SR-2] where CC/ASMC represents the cost 

of new equipment and CC/SMC represents the cost for replacement 


equipment. 


SMCC. 4 = (ASMC, 44 * CO NC + (SMC, i Ue) (SR=215) 


The street maintenance operating cost (SMOC) includes the cost 
of salaries for personnel and the maintenance and operating cost 
for the crew equipment. This is calculated in equation SR=22 

on the basis of the total number of street maintenance crew 
personnel (SMC) and the average operating cost for each crew 
member (OC/SMC). 


SMOC, , = SMC, 


* M SR- 
l oc/S Co ( 22) 


Repair ACCAV Cy 


The basic responsibility of the street repair subdivision is 
to patcn the cuts in road surfaces made for installation of 
underground utilities. The street repair crew requirement (SRCR) 


is calculated in equation SR-23 by multiplying the total lane 
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miles of streets (LMT) by the average repair crew requirement 
per lane mile (SRC/LM). The street division adds new staff 
only when it is absolutely necessary. The policy Of Ohiy4as= 
necessary hiring is accounted for by always rounding the crew 
requirement to the next lowest whole increment as noted by the 
prime superscript to the mnemonic. Again, the lane mileage 
from the previous period is used because it is assumed that all 
underground installations were made before street construction 


in the current period. 


: i Ps _ 
SRCR, LMT, oe (SR-23) 
The number of newly hired street repair crew personnel (ASRC) 

is calculated in equation SR-24 by subtracting the number of 

street personnel from the previous period (SRC) from the newly 


calculated street repair crew requirement (SRCR’). 
ASRC, 4) = SRCR, - SRC (SR-24) 


The total number of personnel in the street repair crew (SRC) 
ls calculated in equation SR-25 by adding the number of newly 


hired personnel, if any, to the number of personnel from the 


previous period. 


Ben 2 
SLR vate ean (SR-25) 


ADS 


As with the street maintenance crews, the capital cost for the 


Street repair crews (SRCC) is a function of both new equipment 


and replacement equipment. The cost of equipment for the newly 


hired personnel is computed in the following equation by 
multiplying the number of personnel (ASRC) by the average 
capital cost for each new crew member (CCZAESRO ine eines coseror 
replacement equipment is computed DyYSMuteL pl yang ene number of 


existing repair crew personnel by the average cost for replace- 


ment equipment (CC/SRC). 


SRCC, 41 = (SSRC, 4 i CITES. 1 (SRC, * cC/SRC) (SR=26)) 


ane operating cost, fors the. streetrepair activity (SROC)) 1svaq 
function of the total lane miles of streets. This is calculated 
in equation SR-27 by multiplying the number of lane miles (LMT) 


by the average operating cost per lane mile (OC/LMT). 


SROC, 4 = LMT, - ena (SR=27) 
Some of the work of the street repair Subdivision goes for the 
repair of street cuts made by private utility companies. The 
remainder of the street repairs 1s for street cuts made by 

other city departments. Equation SR-28 calculates the number 

of street cuts or the demand for street repairs (SRD) by multi- 
plying the average street repair demand per lane mile (SRD/LM) 


by the total number of lane miles (LMT). 


SRD = LMT, = SRD/LM,, (SR-28) 
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Street Sweeping 


The cost of street sweeping is a function of the number of lane 
miles of streets swept (LMSW). This is calculated in equation 
SR-29 by multiplying the lane miles of streets in each category 
and planning area by the category specific parameter for street 
sweeping frequency. In the following equation, RSWF is a parameter 
for annual street sweeping frequency for residential streets, CSWF 
represents commercial street Sweeping frequency, ISWF represents 
annual industrial street Sweeping frequency and NCSWF represents 
the annual street sweeping frequency for Nonee eee streets. 
LMSW = ((LMRF 


+ LMRC * RSWF  ) + (SR-295 


t+l t+1? 


({LMCF,,, + LMCC * CSWF,) + 


1 ee) 


((LMIF, + LMIC, 41) i! evr) + 


((LMNCF, , + LMNCC * NCSWF 
p 


l t+1) 


The requirement for street sweepers (SSWR) is calculated in 
equation SR-30 by multiplying the annual lane miles of streets 
Swept (LMSW) by the average number of street Sweepers per lane 
mile (SSW/LM). Again the policy of purchasing new street 
Sweepers only when they are absolutely necessary is reflected 


by rounding the number of street Sweepers required downward to 


the next whole increment. 


SSWRy Ly = LMSW, 4) > SSW/LU,, (SR-30) 
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The number of new Street Sweepers that must be purchased, if 


any, 1S represented by the mnemonic ASSW.a& Thissasecalculatedsan 


equation SR-31 by Subtracting the number of existing street 


Sweepers (SFW) from the street Sweeper requirement calculated in 


equation SR-30. 


A — q Ss 
SSW. 4) = SSWR, 4) - SSW, (SR=3 1) 


The total number of street Sweepers (SSW) is computed in 
equation SR-32 by adding the number of new street sweepers 


(4SSW) to the number of street sweepers from the previous 


period. 


SSW. 4) = SSW, + “SSW, 4) iS asics) 


It has been the experience of the City of Fairfield that 
street Sweepers and related equipment last approximately 8 
Venus.) »LquationSR-33) computes, the average vanount, of equip- 
ment that must be replaced each year (SWER) by multiplying 
the number of street Sweepers from equation SR-32 by a para- 
meter representing Street Sweeper equipment Lif es. (SWELL) % 


SWER,,) = SSH, 


* She 
1 l ee NN ( 33) 


The capital cost for street sweeping eguipment (SSWCC) is 
calculated in equation SR-34 by adding the number of new 


street sweepers (4SW) and the amount of street sweeper equip- 
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ment replacement (SWER) and multiplying this sum by the 


average capital cost per street Sweeper (CC/SSW)s 


= * CC/SSW (SR-34) 
SSWCC,,, = (4SSW.,, + SWER, 1) Vf p 
Equation SR-35 calculates the operating cost of the street 

sweeping activity (SSWOC) as the product of the number of 

Street sweepers (SSW) and the average operating cost per 

sweeper (OC/SSW). The average operating cost accounts for 


both labor and maintenance materials. 


SSWOC, | = SSW, 


1 


Total Cost. 

'The capital cost for the street and roads subsystem includes 
the cost of street construction and the cost of streeterepaixz 
maintenance and sweeping equipment purchases. Equation SR-36 
calculates total capital cost (SCC) where CCOS is the street 
Oversizing cost (from equation SR-16); CCSW is the street | 
widening cost (from equation SR-17);'SMCC is the street mainte- 
nance equipment cost (from equation SR-21); SRCC 18 the street 
repair equipment cost (from equation SR-26); and SSWCC is the 
Street sweeping equipment cost (from equation SR-34). 


SSC.,, = CCOS,,, + CCSW.,, + SMCC, 4) + SRCC,,, + 


SSWCC, | 


1 
iD (SR-36) 
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The Operating and maintenance costs for the street division (SOMC) 


are calculated in the following equation by adding the operating 
cost for the street maintenance division (SMOC) from equation 
SR-22, the operating cost of the street repair Subdivision 


(SROC) from equation SR-27 and the street sweeping subdivision 


(SSWOC) from equation SR-35, 


SOM = 1 
TONG SMOC, 44 + SROC, 1) + SSWOC, 4) CSR=373) 
The total cost of the street division (STC) is calculated in 


equation SR-38 by adding the capital cost (SCC) and the opera- 


ting and maintenance cost (SOMC). 


= C 2 
Se SSC + SOMC, 14 (SR-38) 


Street and Road Revenue 

The Fairfield Streets Division receives two kinds of revenues. 
The first is from a fee paid by developers for the use of public 
streets which have been oversized by previous developments. The 
second source of revenue is the payments made by public and 
private utility companies or districts for street openings to 


install or service underground utilities. 


As noted earlier, the City pays developers for oversizing 
streets at the time of initial development. Later, as other 
developments are constructed along this oversized section, 
the City collects an oversizing fee. The following set of 


equations calculates the street oversizing fees for Fairfield 
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(SOSF) and Cordelia (SOSC) as the sum of the fees paid on 


residential, commercial, and industrial development in each 
planning area. The information on the amount of these fees 
is taken from the residential, commercial, and industrial develop- 


ment schedules. 


SOSF. 44 = SOSFR, .) te SOSFC, 4) ote SOSPI, 1, (SR-399 


SOSC, , + SOSCI, .y (SR-40) 


+ SOSCC, 


ay 1 


l ‘ SOSCR, 


The following equation calculates the total oversizing revenue 


for the Fairfield Street Division (SOST). 
SOST = SOSF. 1 + SOSC, 44 (SR-41) 


The Street Division is responsible for opening, closing and 
resurfacing city streets. When the installation or maintenance 
of underground utilities necessitates the Opening of a street, 
the utility must compensate the City for the work performed by 
the street crews. The charges for the street repair work are 
computed on the basis of the number of Square feet of streets 
repaired (SFSR). This is calcualted in equation SR-42 by 
multiplying the demand for Street repairs (SRD) by the average 


number of square feet in each. repair job (SF/SRD). 


SFSR. 4) = SRD. 4) * SF/SRD,, (SR-42) 


aio 


The revenue from street repairs (SRR) is calculated in equation 


SR-~43. In this equation, the number of square feet of streets 


repaired is factored by a parameter representing the streets 
repaired as a result of street cuts made by other public works 


divisions (PWSR) to yield the number of street cuts from 


Private utility companies. These Privately created street 


cuts are then multiplied by the revenue per square foot (SRR/SF) 


to yield total street repair revenue. 


SRR, 4) = (SFSR. 4) * CEASERS) x ota Ss (SR-43) 
Themtotal revenue of the Street Division (SDTE) is ‘the sum or 


the fees from street oversizing (SOST) and street repairs (SRR). 


SDTR, , = SOST, |. 


1 l a SRR 4) (SR-44) 
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PARKS AND RECREATION SUBSYSTEM 


in Fairfield the parks and recreation function is actually 
performed by two separate agencies within the City. The Parks 
Division of the Public Works Department maintains the park 
facilities with exception of community swimming pools. The 
Parks Division also maintains the landscaping in parking lots 


and around public buildings. The Recreation Department has 


responsibility for the operation and maintenance of swimming 
pools, community center and neighborhood park buildings and 
park acquisition and development of all city parks. In 
addition, the Recreation Department staffs various recreation 


programs in the community. 


Park Acquisition 


A basic operation of the Parks and Recreation Subsystem is to 
determine the need for new park facilities. There are three 
types of park facilities in the City of Fairfield--neighborhood 
parks which serve a radius of approximately a half a mile; 
community parks which are frequently located contiguous to an 
intermediate or high school and serve a radius of up to two 
miles* and city-wide or special purpose parks which provide 


major and special use recreation facilities and are designed 


to serve the entire city. 


Sua 


Neighborhood Parks 


The need for additional neighborhood park facilities (ANP) has 
been determined to be a function of the population of the City 
of Fairfield. Equation PR-1l calculates the requirement for 
neighborhood parks by multiplying the total Fairfield population 
(TOTFN) by the ratio of neighborhood park acreage to population 
(NPA/POP). The requirement for additional’ park acreage is 
determined by subtracting the neighborhood park acreage from 

the previous period (NPA) and factoring this difference by 

the reciprocal of the minimum park size. In the case of neigh- 
borhood parks, the minimum size of the park in relation to 


efficient design is five acres. 


Typically, the City of Fairfield does not construct new neigh- 
borhood parks in anticipation of population growth, but rather 
these facilities are developed to serve an established population. 
Therefore, neighborhood parks are not constructed until the 

need for such facilities exceeds the minimum acreage requirement. 
This is accomplished in equation PR-1 by rounding down to the 


next lowest whole increment as denoted by the prime superscript. 


ANP{4, = ((TOTEN, 4 Ea Oe ee ee (PR-1) 


Equation PR-2 calculates the total acreage of neighborhood parks 


inthe City of Fairfield (NPA), This 44 determined by multi- 
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plying the need for additional neighborhood parks (ANP) by the 


Bee ego ecreage per *neighborhood park (A/NP) and adding this 


product to the existing neighborhood park acreage. 


NPA = NPA = ea * 
t+1 cea a eg ae ORS) 
Community Parks 


The requirement for community parks has also been established 
to be a function of the City's population. The need for new 
community parks (ACMP) is calculated in equation PR-3. This 
need is determined by multiplying the ratio of community park‘ 
acreage to population (CMPA/POP) by the total Fairfield popula- 
tion (TOTFN). In determining the requirement for additional 
community park acreage, the community park acreage from the 
PLeviouse period (CMPA) is subtracted from the product.” This 
difference represents the new community park Pees required. 
However, the City of Fairfield develops new community parks 


only when the acreage requirement exceeds the minimum efficient 


design size of 20 acres. 


- = J *-—CMPA/POP) 7 = (CMPAY ie 1720 (PR-3) 
ACMPS 4 ((TOTFN, 5 7, . 2 
Equation PR-4 calculates the total community park acreage for 

the City (CMPA). This is computed by multiplying the requirement 


for. new. community parks (ACMP) by the parametric average acreage 


21.05 


for each community park (A/CMP). This product is then added 
to the existing community park acreage (CMPA) yielding the 


acreage ‘for the current period. 


CMPA = CMPAY Het iCMP™ AA / CMP ay (PR-4) 
Cra: = et 1B: 


Swimming Pools 


The need for additional swimming pools (ASWMP) has been estab- 
jished to be,a function of the.total, city. population (TOTPN). 
Equation PR-5 calculates this need by multiplying the current 
population by the parametric average number of swimming pools 
per population (SP/POP) and subtracting the number of existing 
swimming pools (SWMP). 

SSWMP * = (TOTFN * SP/POP ) - SWMP (PR-5) 

t+1 t+1 P 2 

The total number of swimming pools in the current period (SWMP) 
is calculated in equation PR-6. Here, the requirement for addi- 
tional swimming pools (&SWMP) is added to the number of pools 
from the previous period. 


SWMP = SWMP + ASWMP~ (PR-6) 
t+l £ t+l 


City. Wide and Special Purpose Parks 


City wide parks are designed to serve the entire City. Generally, 
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the Recreation Department plans to provide approximately 2.5 


acres of city parks for each 1,000 residents. However, the 


minimum efficient size for a City wide park is 250 acres. The 


need for additional city parks (ACTP) is calculated in the 


equation PR-7 by multiplying the current Fairfield population 


(TOTFN) by the average city park acreage per population 


(CTPA/POP) and subtracting the city park acreage from the 


previous period (CTPA). This acreage requirement is then. 
multiplied by the reciprocal of the minimum efficient design 
Berenge to yield the new city park requirement. Again, the 
City of Fairfield does not develop a city park until the new 


acreage requirement exceeds the minimum efficient design as 


denoted by the prime superscript to the mnemonic. 


i BS bs Ae er ((CTOTEN A’ CTPA) POPS) (= CEPA.) 9S ly 250 (PR-7) 
eaenk Sapa i2 le 

Total city wide park acreage (CTPA) is calculated in equation 

PR-8. This is computed by adding the existing park acreage to 

the product of the additional city park requirement (ACTP) and 


the average size per city park (A/CTP). 


=~ 4 k TP (PR-8) 
CTPA, 44 = CTPA, ot (ACTPS A/C p? 


The City also maintains pedestrian and cycling paths throughout 


che City These are citywide pathways) Usi td pee a 
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rights-of-way and natural features such as watercourses, to 
provide a non-vehicular circulation system connecting major 
facilities and points of activity. Often, these pedestrian and 
cycling paths also provide local amenities such as benches and 


open space for the neighborhoods in which they exist. 


Pedestrian and cycling paths are constructed by developers and 
deeded to the City for maintenance by the City staff. Therefore, 
the amount of paths constructed is unique to each development. 
Equation PR-9 calculates the amount of new pedestrian and cycle 
paths, measured in feet, (APCPF) as the sum of the path footage 
constructed with residential, commercial, and industrial develop- 
ments. This information is taken directly from the schedules 


for each type of development. 


SPCEE = PCPFR PP Ce EC pen SAG) 208 PR= 
t+1 t+1 t+1 t+1 is 

Equation PR-10 calculates the total pedestrian and cycle path 

footage in the City (PCPF) by adding the existing path footage 

and the additional pedestrian and cycle path footage from equation 


PR= 9. 


PCPF 4) = PCP. + aise adele (PR-10) 


The City also constructs special recreation facilities. These 
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special facilities include community centers, sports centers and 


community theaters. Again, it is assumed that the requirement 


for additional Special facilities (ASF) is a function of the 


total population although this assumption may be altered by 


user intervention. The need for new special facilities is 


calculated by subtracting the number of special facilities from 
the previous period (SF) from the product of the population 
(TOTFN) and the parameter representing the average number of 
special facilities per unit ofipopulataen (SF/POP) . 

Ook = (TOTFN * SE / POPs) a— SF (PR-11) 

(Saal t+] P t 

The stotal number of special facilities. (SF).-1s, calculated in 
equation PR-12 by adding the requirement for additional special 
facilities (ASF) to the number of special facilities from the 


previous period. 


SF TS) AVY On (PR-12) 
t ib 


Capital Costs 


Specialized recreation facilities such as swimming pools, 
community centers, or pathways are fully developed at the time 
of initial construction. However, most parks in the City of 


Fairfield are developed in phases over a period of years. For 


ighborhood park is 
example, within the first year after a new neighborhood p 
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needed, the City will undertake to purchase the land and 

provide the basic park design. Within three years after the 

park site acquisition the overall park development, site clearing 
and improvements, installation of outdoor play equipment, and 

the basic landscaping of the park are completed. This is 
considered to be the initial capital development necessary for 
each new neighborhood park, It does not constitute full park 
development. In five years after the initial park development, 
additional capital investments will be made to complete the 


improvements to the park. 


The capital costs for neighborhood parks (NTCC) is calculated in 
equation PR-13. Capital costs for new neighborhood parks is 
computed by multiplying the neighborhood park requirement (ANP) 

by the average cost per neighboorhood park (CC/NP) and adding 

this product to the annual investment costs for existing neighbor- 
hood parks. This investment cost is calculated by multiplying 

the total acres of neighborhood parks (NPA) by the average 
investment cost per neighborhood park per acre (IC/NPA) for the 


eight years of continued park development. 
NPCC = (ANP SCGy.NE - 
t+1 jen aut / Bs asa 


8 
+e Se eNPA * IC/NPA ) 
=] t+l-s P 
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Similarly, community park capital costs (CMPCC) are calculated in 


equation PR-14 by adding the Capital costs for new community parks 


and the annual community park investment costs. In the following 


equation (ACNP) represents the additional community park require- 


ment (from equation PR-3) and CC/CMP is the average capital cost 


for development of new community parks. Also in the following 


equation, CMPA represents the total acreage of community parks 


(from equation PR-4) and IC/CMPA represents the annual investment 


costs for development of community park acreage. 


CMPCG = (ACMF* =  CCACME.) (PR-14) 
Seine heal ig 


ae ; CMPA * LCLGMPA) 
s=1 t+l-s P 

Equation PR-15 computes the capital costs for city wide parks 
(CPPCC)... This is computed by adding the capital icosts stor new 
city wide parks and the annual investment cost for improvement of 
these parks. Capital costs are computed by multiplying the 
average cost for initial city wide park development (CC/CTP) 
by the additional city wide park requirement (ACTP). The annual 
city wide park improvement costs are computed by multiplying the 
investment costs per city wide park acre (IC/CTPA) and the total 


number of city wide park acres (CTPA). 
aut AC EE a weCC/CIP AD (PR-15) 
TREE tay t+1 P 


8 
is SCTRA RELC/ CTPA) 
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Pedestrian arid cycling paths are completely constructed iby 
local developers. Therefore, the costs are paid by these 


developers and not the City. 


Capital costs for swimming pools (SPCC) are calculated in 
equation PR-16. The costs are computed by multiplying the 
number of new swimming pools required (ASWMP) by the average 
cost per pool (CC/SP). Here it is assumed that the pools are 


constructed completely in the first year of development. 


SPEC = ASWMP~- sted Oy ASS) 8, (PR-16) 
Cr tok c p 

The construction costs for special facilities (SFCC) are calcu- 

lated in equation PR-17. In this equation the number of addi- 

tional special facilities required is represented by the mnemonic 

SSF and the capital cost of each special facility is represented 


by the parameter CC/SF. 


eee ty = BOR TT ts alo (PR-17) 
The total capital cost for parks and recreation facilities (PRCC) 
is simply computed as the sum of the Costs. for all facilities. 

In the following equation NPCC, CMPCC, and CTPCCc represent the 
initial capital cost and the annual investment cost for neigh- 
borhood, community, and city wide parks, respectively. The 


capital costs for swimming pools and other special facilities 
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are represented by the mnemonics spcc and SFCC, respectively. 


PRCC NPCC + 
i) ei CMEC Ce ap eek EC Geraae nar Snel 


+ Ss > 
BoC e scheeney 


Maintenance Costs 


As noted earlier, the Parks Division of the Public Works Depart- 


ment maintains all park and recreation facilities in the Clay, 


with the exception of swimming pools. The responsibilities for 
this division include the maintenance of landscaping around 
public buildings, water storage reservoirs and water and sewage 
treatment plants. In addition, the Parks Division is responsible 
for maintaining the landscaping in public parking lots and the 


median islands of public roads, as well as the planting and 


Maintenance of all street trees. 


The maintenance costs for neighborhood parks (NPMC) is assumed 
to be a function of the total acres of neighborhood parks (NPA). 
This is computed in equation PR-19 by multiplying the parametric 
average maintenance cost per neighborhood park acre (MC/NPA) 


by the neighborhood park acreage variable. 


s * MC/NPA (PR-19) 
Me rtel eater eer np 


-224- 


Community park maintenance costs (CMPMC) are calculated in eyua- 
tion PR-20 where CMPA represents the total community park acreage 
and MC/CMPA is the parameter representing the average maintenance 


cost per community park acre. 


= a MG CMPA (PR-20) 
CMPMC, 44 Crea a p 
Equation PR-21 calculates the city wide park maintenance costs 
(CTPMC). This is computed in a similar manner by multiplying 
the acreage of city wide parks (CTPA) by the average costs to 


Maintain a city wide park acre (MC/CTPA). 


CTPMC = CTPA *" MC/ CTPA PR-21) 
wal el AG 3 ( 1) 
The total park maintenance costs (PMC) are calculated in equation 
PR-22 by adding the maintenance costs for neighborhood, community 


and city, wide parks. 


PM — 2 
ee NPMC, + CMPMC | + CTPMC (PR-22) 


Equation PR-23 calculates the maintenance costs for pedestrian 
and cycling paths (PCPMC). This is computed by multiplying the 
pedestrian and cycling path footage (PCPF) by the average cost 


per lineal foot (MC/PCP). 


PCPMC = PCPF * 15 
Sal t+] Bae Ss (PR-23) 
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The City of Fairfield collects a fee from developers for the 


planting of street trees at the time the building permits are 


mosued— The City must bear the cost © street tree planting 


(STPC). This cost is computed in equation PR-24 where AST is 
the number of new street trees required (from equation PR-43) 


and PC/ST is the cost of planting a street tree. 


STPC = x = 
(Sn AST Se PC/ST (PR-24) 


The maintenance costs for street trees are calculated on the 
basis of the total number of street trees (ST). This total is 
computed in equation PR-25 by adding the number of new street 
trees (AST) to the number of street trees existing in the 


previous period. 


ST = one de Gas | (PR-25) 


The street tree maintenance cost (STMC) is computed by multi- 
plying the number of street trees and the average cost to main- 


tain each tree (MC/ST). 


=, .ST x= -MC/ST (PR-26) 
Set t+1 Pp 

The maintenance costs for street median plantings (MPMC) is 

calculated as a function of the total lane miles of arterial 

streets (LMT). This is computed by multiplying the total 


arterial lane miles and the maintenance costs for median plantings 
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* Mea (PR-27) 


The maintenance cost for parking Lot. landscaping (PLMC) is 

computed in equation PR-28 by multiplying the number of parking 
lots and the average maintenance cost per lot (MC/PL). -For the 
present, it is assumed that the number of parking lots (PL) will 


not change, however, this is subject to user intervention. 


Srey = ic ‘ ee (PR-28) 
Equation PR-29 computes the total maintenance costs for the 

Parks Division (PDMC). This is calculated as the sum of the park 
maintenance costs (PMC) the pedestrian and cycling path main- 
tenance costs (PCPMC), the cost of planting street trees (STRC); 
the maintenance costs for street trees (STMC), the maintenance 
costs for arterial street median plantings (MPMC), and parking 
lot landscaping (PLMC) , and the maintenance cost for landscaping 


around public buildings such as the civic center (BLMC). 


PDMC = PMC + PCPMC + STP S 
t+1 t+1 t+] Caer (PR-29) 


4 MPMC, 44 az PLMC, 41 + bUMe 


The administrative costs for the Parks Division (PDAC) are 


calculated on the basis of total population where AC/POP 
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represents the average administrative costs. In the following 


equation GNCOC this Parameter representing the general non- 


classified operating costs. This parameter is provided to allow 


for special costs which are not elsewhere classifieds ‘Initially, 


the value of ‘this parameter «is set as zero, but may be changed as 


necessary by user intervention. 


PDAC = * = 
eth (TOTEN Os ie + eae (PR-30) 
The total costs for the Parks Division (PDTOQ)> ivsis-calcubated an 


the following equation as the sum of the maintenance costs (PDMC) 


and the administrative costs (PDAC). 


PDTC, 44 = PDMC 144 + PDAC, 44 (PR-31) 


Operating Costs 


The Recreation Department is responsible for the operation of all 
recreation facilities, including the maintenance of the swimming 
pools. For simplicity it is also assumed that the maintenance 
costs of special facilities such as stadia and community centers 


are included in the operating costs of these facilities. 


The operating costs of swimming pools (SPOC) is calculated in 
equation PR-32. In the following equation SWMP represents the 


number of swimming pools (from equation PR-6) and OC/SP is the 


average operating costs for each pool. 
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SPOC = SWMP “RIOC/SP (PR=32) 
lan 


The operating costs for’special “facilities *(SFOCPos -cal= 
culated in a similar manner by multiplying the number of 
special facbhities (SF) by *the “average vannval “costs “to 


Operate these facilities (OC/SF). 


2 eR} = ree ey ta OCc/SF (PR=-33) 
The total operating costs for the Recreation Department (RDOC) 
include the cost for general recreation programs, such as 
playgroung supervision, city-wide sports teams, and recreation 
classes, and the operating costs for various’ facilities stich 
as swimming pools and community centers. In the following 
equation, general recreation costs aré icalctillated by multi- 
plying the average recreation costs per person (RC/POP) by 
the total city population (TOTFN). This product is then 
added to the operating costs for swimming pools (SPOC) anda 


special facilities (SFOC). 


RDOC = * ean 
(TOTFN. 1 sea) (PR-34) 


+ POC, 44 Feo LOC 


[Saal 


Equation PR-35 calculates the administrative costs for the 
Recreation Department (RDAC). These costs are computed on the 


basis of population by multiplying the total population (TOTFN) 
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by the average administrative costs per person (RAC/POP). 


RD = 
coy TOTFN, 4 ® A OEe (PR-35) 


ine total costs for the Recreation Department (RDTC) are 


calculated by adding the Operating costs (RDOC) and the 


administrative costs (RDAC) . 


RDTC = O = 
ttl RDOC,., + RDAC,,, (PR-36) 
The total operating costs for the Parks and Recreation Sub- 
system (PROC) include the total costs of the Parks Division 
(PDTC) and the total casts of the Recreation Department 


(RDTC). This is calculated in equation PR-37 below. 


= + - 
PROC, 4) EES RDTC (PR-37) 
The total costs for the entire parks and recreation function 
Of the City of Fairfield (PRTC) is the’ sim of the Capital 
costs for parks development (PRCC) and the annual operating 


costs (PROC) from equation PR-37. 


PRE ey PRCCy4 ) + PROCE4)] (PR-38) 


Recreation Revenue 
At the time that building permits are issued, all developers 


must pay a fee for the installation of street trees and the 
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development of park and recreation facilities. Invaddivtion, 
residential developments in the Cordelia planning area must 
pay a park.dedication fee for development of community parks. 
The Recreation Department also collects fees from participants 
in the City's recreation programs, and the users of the 


swimming pools and golf courses. 


SULeel. ree nevenue 

AS noted Garlier, the City of Fairfield collects revenues for 
the implantation of street trees at the time of building permit 
issuance. Street tree revenues (STR) are based on the number of 
new street trees required (AST}. The number of street trees 
required is a function of new street frontage. Equation PR-39 
computes the amount of residential street frontage in feet for 
all one-, two-, three-, and four-lane roads. In this equation 
the lane footage is summed over all four types of streets where 
ARSF is the number of feet of new residential street frontage; 


ALFSF is the new lane-feet of residential streets in Fairfield; 


ALFRC is the new residential streets in Cordelia; RSOSF and RSOSC 
are the residential street oversizing in Fairfield and Cordelia, 
respectively; 2nd SF/LF is the ratio of street frontage to lane 
feet for each type of street. The subscript indicates the 


number of lanes for each type of street. 


4 
ARSF = yy ( (ALFRE +e ALE R ~ 
es} oF Soba MUAUEER es aa (P39). 


+ RSOSF + RSOSC ) SS S73} 
OF cad O77 Crk Q,p 
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Equation PR-40 calculates the amount of new commercial street 


frontage (ACSF). In this equation, ALFCF and SLFCC are the lane 


feet of new commercial streets in Fairfield and Cordelia, respec- 
tively; CSOSF and CSOSC are the oversized commercial streets in 


Faarpield and Cordelia, respectively; and SF/LF is again the 


set of specific ratios of street frontage to lane feet. 


\ ' 
ACSF = is ( (ALFCF + ALFCC PR-40 
t+ Q=1 Q,tt+l O,ttl 

+ CSOF + CSOSC a . * 2 SF/LE es) 

O,-t+1 Q,ttl Q,p 


Equation PR-41 performs the same calculation for frontage of new 


industrial streets (AISF) in each planning area. 


4 
AISF = r COALE LE See ee ae ge: (PR-41) 
t+l Q=1 Srac.. bt Os tok 
+ ISOF +  ISOSC ) x  SE/LEe ») 
Q,ttl Oye Q,Pp 


The total amount of new street frontage (ATSF) is calculated as 
the: sum of the frontage from residential. commercial, andaan= 


Giisser wal streets. 


7D) 
#3 
{| 
Ww 
nN 
xj 
+ 
OQ) 
Nn 


coms te} (PR-42) 


=auation PR-43 estimates the number of street trees needed sas ca 
Pumetron Of tne parametric ratio of street trees to feet of 


street frontage (ST/FSF) and amount Of new street tree frontage. 
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AST eyaet ATSEy paec* ST/TSF,, (PR-43) 
The total revenues for street trees are then calculated in equa- 
tion PR-44 by multiplying the number of new trees by the para- 


metric street tree fee (STR); 


STR ee yh SOUS TE (PR-44) 


Park Development Fee 

The City of Fairfield collects a special fee for the development 
of park and recreation facilities. The revenues from this special 
fee are based on the number of bedrooms in each housing unit. 
there is asflat-fee ($225) farethe first bedroom in a dwelling 
unit and an incremental fee ($72.50) for each additional bedroom. 
In addition, a special bedroom related fee is collected for 


development of community parks in the Cordelia planning. area. 


Mire CRESS Model. divides housing units into eae CACEGOrtes ae The 


categories are determined By thestyvperoes housingiunitesi*¥er, 
Single family or multi-family and the number of bedrooms con- 
tained within the housing type. The six housing categories are 


outlined in Table PR-1 below. 


TABLE PR-1l 


Housing Categories 


Housing Category Housing Type Number of Bedrooms 
is Single Family 2 
2 Single Family 3 
3 Single Family 4+ 
4 Multi-Family O~d 
5 Multi-Family 2 
6 Multi-Family 3+ 


In the model, the number of newly constructed housing units is 
taken directly from the development schedules for each planning 
area. The new housing units in the Fairfield planning area 

are represented by the mnemonic AHUTF and AHUTC represents the 
new units in the Cordelia planning area. The category of housing 


unit corresponding to those in Table PR-1 is identified by the 


first mnemonic subscript. 


The special revenues for development of park and recreation 
facilities in the Fairfield planning area are a function of the 


flat fees (PRBFF) and incremental fees (PRBIF) for the bedrooms 


in each category of housing unit. The parks and recreation 


special revenues (PRSRF) are computed for each “housing category 


in equations PR-45 through PR-50. Again the housing category is 


identified by the first subscript to the mnemonic. 


= PRBFF + PRBIF_) (PR-45) 
Beemra iy SHUTE Sed ay mie p 


x ((PRBPP + (2 -* PRBIF_)) (PR-46) 
OHUTF, 44) 3 > 


\l 


Be ea 
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= F * PRSFF + (3 * PRBIF )) (PR-47) 
EROS oat ay eile Oy ed (( p p 
PRSRF4 ¢4) = SHUTF4,¢+1 * PRBFFp (PR-48) 
= * + PRBIF_) (PR-49) 
PRSRF 5 44) MHUTF. t4) (PRBFF “5 


= * PRELIF (PR-50) 
PRSRF6§ ¢4+1 = AHUTF ss t4+1 a ( (PRBFF,, + (2 p)? 


An identical fee applies in the Cordelia planning area. 
Cordelia's special revenue for parks and recreation (PRSRC) is 


calculated in equations PR-51 through PR-56. 


PRSRO Tel = SHUTCT 41 * EES + St (PR-51) 
PRSRC, 141 = aHUTC, 41 * FEO + (2 * BRS) (PR-52) 
PRSRC, 14) = AHUTC, 447 * (OSE + (3 * Sh (PR-53) 
PRSRC, 44) = SHUTC) 41 * ES (PR-54) 
PRSRC. 41 = SHUTC. 41 * BOE + aa) (PR-55) 
ee ery = BN ein * CER EnEs ged GF td eRe! (PR-56) 


Equation PR-57 computes the total parks and recreation special 
revenue (PRSRT) as the sum of the revenues from the six housing 


categories for both the Fairfield and Cordelia planning areas. 


6 

PRSRT = z (PRSRF + PRSRC (PR-57) 
t+1 keg k, t+1 ket) 

The special fee for development of community parks in the Cordelia 

planning area is also levied on the basis of the number of bed- 

rooms in the dwelling unit. The revenues from this community 


park fee (CMPRC) are calculated in equations PR-58 through PR-63, 


=250— 


where AHUTC is the number of new dwelling units in Cordelia, CMPFF 


is the community park flat fee, and CMPIF is the incremental fee 


based on the number of bedrooms exceeding one per unit. 


PUES CT eee = RUT eens * (CMpEES + pea (PR-58) 
BoE RCo art = eHNEEA 347 * ((CMPFF + (2 * CMPIF.,)) (PR-59) 
CER (hey = SBTC een * ((CMPFF , + (3 * CMPIF,,) } (PR-60) 
IEEE weg = ABUT copes * CMPFF, (PR-61) 
CAPRGAg ay, = BEC erent * (CMPFF,, + CMPIF,) (PR-62) 
ONS es = Seo * ((CMPFF, + (2 * CMPIF,)) (PR-6 3) 


The total community park development fees for Cordelia (CMPRT) 
calculated in equation PR-64 by summing the revenues across 


all types of dwelling units. 


CMPRT,., = a CMPRC (PR-64) 
Equation PR-65 computes the revenues from fees for general 
recreation programs (RFR). This is calculated on the basis of 
program participation by assuming that participation is a 
function of population. In the following equation, TOTFN 
represents the total population of Fairfield and RF/POP is the 


average per capita recreation fee. 


= * RF/POP (PR-65) 
Bane Gear TOTFN, .) / 5 
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Swimming pool revenue (SPR) is computed on the basis of the 
number of swimming pools. In the following equation SPR/SP is 
the average annual revenue per swimming pool and SWMP is the 


total number of pools (from equation PR-6). 


a : * eS 
SPR. i SWMP 41 ve (PR-66) 


The total revenue from recreation programs and facilities (RRT) 
is computed in equation PR-67 by adding the revenues from 


general recreation fees (RFR) and swimming pools (SPR). 


RRT = FRF + SPR (PR-67) 


The total revenue of the Recreation Department (RCTR) is 
calculated as the sum of the street tree revenue (STR), the 
special revenues for development of parks and recreation 
facilities (PRSRT), the fees for development of community parks 


in Cordelia (CMPRT), and the total recreation revenue LRRD) 
RCTRe4] = STRey, + PRSRTy4) (PR-68) 


+ CMPRT + 
tt+1 eet 
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GENERAL GOVERNMENT 


General government Subsystem models the general and adminis- 


trative expenses not accounted for by any Of ‘the other Chis 


a 
model subsystems. Basically, the general government sub- 


System considers those important municipal functions which 

are not directly related to the type or rate of development 

im the city. For simplicity, the definition of general 
government used here, except where specifically noted, is that 


accepted for the annual report of the State Controller. 


This includes the following categories of expenditure: 
cae Cincy COUNGad 
Ze City Manager's Office 
che City Clerk 
4. Finance Department 
Sie City Treasurer 
Gt. Crry “At vorney 


TR Planning Department 


Se nL 


lphis subsystem was prepared with the assistance of Caj Falcke from 
the David M. Dornbusch & Company (consultant), Dri Earl Bossard, 
from San Jose State University, and Ned Honig, formerly with the 


ABAG staff. 


2california State Controller Annual Report of Financial Trans- 
Cities of California, published annually. 


actions Concerning 


= Zou 


8. Personnel Administration 
9. General Government Buildings 


abe Debt Service 


oP Retirement 
zie Insurance 
IESEA Community Promotion 
14. Elections 


Many complex factors can affect the level of general govern- 
ment expenditure in a growing city such as Fairfield.> Among 
these factors are the historic levels and range of general 
government services, the historic size of the central manage- 
ment personnel, the age structure and seniority level of 


general government workers, the historic growth rate of the 


community, efficiency of personnel management, and the magnitude 


of expected future growth. 


3considerable research on this topic has been done by the Center 
for Urban Policy Research at Rutgers University and the Institute 
of Government and Public Affairs at the University of California 
at Los Angeles. For more detailed discussions see George Sternli 
@ty.« fale, Housin Development and Municipal Costs, specifically 
Chapter 4 entitled Public Sector: The tim act of Population Change 
on Munici al Expenditure Levels, Chapter 5 Municipal Expenditures 
as a Function of Growth Rates, and Chapter 6 Forces Other than 

rowth Affecting Per Capita Costs. Werner Z. Hirsch has examined 
many of the theoretorical issues associated with local government 
expenditures. His most relevant works include the economics of 


State and Local Governments and Urban Economics Analysis. 
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Thus); vt is extremely difficult to establish a predictive 
function which is capable of accurately estimating changes in 


general government expenditures as a result of changes in 


development. After considerable analysis, it was determined 


that the expenditures (excluding debt service and retirement 
expenses) are best estimated as a function of the total rc ty 
retirement expenses) are best estimated as a function of the 
total city population. However, before accepting this con- 


clusion it is useful to briefly review the nature and extent 


of the analysis which lead to it. 


The first attempt to develop a general government function used 
correlation and regression analysis of time series data (past 
Fairfield budgets). Most of the correlations were insignificant 


but several conclusions could be made on the use of this data. 


fe) Significant changes in the nature of the local 
government fiscal system in California over the 
past several years make it difficult to project on 


the basis of post fiscal data. 


fe) It is anticipated that the nature of Fairfield 
past expenditures will change significantly as a 


result of a development as large as the Cordelia 
area. 


ra Changes in budgetary and other fiscal reporting sys= 


tems in the City of Fairfield created insurmountable 


statistical problems with the time series analysis. 
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The second major effort involved correlation analysis on cross 
sectional data consisting of other cities in the San Francisco 
Bay Area (92 cities). Necessarily, the study was confined to 
the fiscal data available in the State Controller's reports. 
Therefore, the definition of general government expenditures 
was limited to that used in the Controller's publication, 


including retirement and debt service expenditures. 


The following results were obtained from the cross sectional 
regressions: 
O No significant correlation was found between general 
government expenditure and population growth rate for 
a social or economic variables other than total 


population. 


fe) A moderate correlation was found between total popu- 


lation and general government expenditures. 


re) High correlations were found between general govern- 
ment expenditures and most revenue categories 


including total revenues. 


fe) High correlations were also found between general 
government expenditures and several other categories 
of expenditure, however the general government expendi- 
tures were more highly correlated with revenues than 
with specific expenditure categories. 


-__--eerererer—r—r————— 


4 : ‘ 
California State Controller eon cit. 
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Because of the high correlation between general government 


expenditures and revenues, a regression was run relating these 


expenditures to total revenues. For comparative purposes, two 


additional regression equations were developed. The first, a 
multi-variate regression considered general government expendi- 


tures to be a function of both population and assessed 


valuation. The second, a simple regression, used non-general 


government expenditures as the independent variable. 


The three regression equations are shown below. The standard 


errors for each independent variable are shown in parenthesis. 


General Government Expenditures = -1,698,272 + .56 Total Revenue 


(.006) (GG=1) 


Moe pie = 8 532-66) R= 98 
General Government Expenditures = -6,910,798 - 454.3 Population 
ey ke Pe 
+ .24 Assessed Value 
(.026) (GG=2) 
peeosep= lose oR = 98 = ead 
General Government Expenditures = -3,194,415 


+ 1.4 Non-General Government 
Expenditures 
Ce0is5) (GG-3) 


2 
Noe 02;e 8 #17 dasa 0s R“ = .94 
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The three regression equations appear to demonstrate a strong 
relationship between the dependent variable (general government 
expenditures) and the independent variables. 


were applied to Fairfield data for fiscal years 1965-66 and 1972- 


73 to determine how well they predicted the actual general 


government expenditures for those years. The equation with 


general government expenditures as a function of population and 
assessed valuation (GG-2) was tested using both the total popu- 


lation of Fairfield and the population exclusive of Travis Air 


Force Base. 


The results of the tests are presented in Table GG-l and summarizec 


below: 


TABLE GG-1 


RESULTS OF CROSS-SECTIONAL REGRESSION TESTS 


CITY OF FAIRFIELD - FISCAL YEARS 1965/6654 -31992/73 


Actual Equation Equation Equation Equé 
General GG-] GG-2 GG-3 GC 
Government Predicted Predicted Predicted Prec 

YEAR Expenditures (w/Travis) (w/Travis) 
(dollars) (dollars: (dollars) (dollars) (dol 
LOI 2— 73 Pye 33,347 13057601 S125507, 355 —6, 661,823 2,30 
1965-66 349,660 ~577,182 = 197 OLS se =1175 3645-205 -1,4) 

fe) The equation relating general government expenditures 


All three equations 


to total revenue predicted the actual general government 


expenditures for Fairfield in fiscal year 1972-73 with 


an error of only 5%. Actual general government expen- 


ditures were $1.43 million and predicted expenditures 


were $1251. mill fon. 
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The equation relating general government expenditures 
to non-general government expenditures predicted the 
general government expenditures with an error of 67%. 
The predicted expenditures for general government for 


this equation were $2.39 Nit ion. 


O The equation relating general government expenditures 
to population and assessed valuation predicted a 
negative value for general government expenditures 


in fiscal year 1972-73, 


fo) All equations predicted negative values for general 


government expenditures for fiscal year 1965-66. 


It was hypothesized that negative results could be eliminated 
if the regressions were developed only from data on cities in 
Fairfield's current and anticipated population range (40,000 
to 100,000). However, the predicted degree of the functions 


were not significantly improved as a result of tnts analysis. 


The fact that the equation relating total revenues to general 


government expenditures for Fairfield with. an error ofvonly 


a3. Te should not. be considered as an indication of the 


accuracy of this equation for projection purposes. 


a ee ee 

> rnment expenditures had been regressed against 

the resulting equation would have been 

the equation relating general government 
Total expenditures, of course, 
From our analysis, the correla- 

d total expenditures was 


If general gove 
total expenditures, 
virtually the same as 
expenditures to total revenue. 
tend to match total revenues. 

tion between total revenues an 


practically 1.00. 


-244- 


In the course of this analysis, it became evident that total 


revenues, may to a Conc aeeablopec cence predetermine total 
expenditures. In other words, the level of total expenditures 
is sine determined by the amount of money that is available 
to spend. However, thisconclusion is of little use in pre- 


dicting both revenue and expenditures. 


A possible hypothesis may be that most revenue sources cannot 

be influenced significantly on a year-to-year basis by a City 
Council or City Administration. Property taxes account for 
aaurey ee oee 26% of the total city revenues throughout the 
State, and approximately 20% of Fairfield's revenues. Because 
of political factors and legal limits on the property tax rate, 
city decision-makers have little leeway to vary property tax rates 
and thus property tax revenues in the short term. If this 
hypothesis is valid, then total general government expenditures 
generated by a new project may simply be a function of the total 
revenues generated by that: project. However, the percentage of 
total revenue spent for each specific service category: (e.g. , 
police, fire; ‘streets and Patks)s could stud wary wach sune 

type of development and the social and economic characteris- 
tics of the population independent of the revenues that are 


generated. 


It was obvious from the foregoing analysis that a major 


factor interfaced with the correlations and prevented estab- 
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lishment of useful predictive coefficients through the regression 


analysis. This factor was the inclusion of debt service in the 


general government expenditures. The third effort, then, 


was to develop a general government function, excluding debt 


Service expenses, 


The budgets for the City of Fairfield from fiscal year 1970-71 


through fiscal year 1977-78 were examined. The purpose of the 


examination was to establish a stable relationship between a 
known or estimable quantity and those general government 
expenditures which so far remain unestimated in the CRIS Model. 
The approach here was, of course, time series analysis. The- 


data presented in Table GG-2 is taken from these budgets. 


The table clearly shows a break in the budgeting trend and 
pDOoseibly in the level of city services Betweennfiscal year 
197 2=73--and. fiscalyear 1973-74 It was: therefore seonsidered 
appropriate to avoid basing future projections on data prior 
Eorriscal yearw1973. Unfortunately, this left very few data 
points from which to conduct the subsequent analysis. How- 


ever, this limitation did not, in fact, present a problem. 


Two separate analyses were performed. General government expen- 


Pvnuree were compared to population and the results of this 


analysis is shown in Figure GG-l. The second analysis compared 


general government expenditures pow tota I Roc Fey eee 


excluding all general government costs Of cebrerstusas: 


-246- 


General Gov't 
Public Safety 


Engineering & 
Admin. 


Administrative 
Service 


Misc. 
Total "General Fund" 


Deflated to 1975 
Value 


Total Operating 
Budget w/o 
debt service 


Deflated to 1975 
Values 


Debt Service 


-e--—— 


NR - not reported due to 


NC - not calculated 


1970-71 
376 337 
71 986 


214 359 


NR1 
181 433 
844 114 


1121 001 


5680 147 


7543 356 
874 173 


71-72 
418 609 
74 882 


£975617. 


NR 
197 189 
564 087 


708 652 


4447 957 


5587 886 
681 137 


TABLE GG-2 
CITY OF FAIRFIELD - APPROVED BUDGET 
FISCAL YEARS 


72-73 
541 891 
86 257 


276 876 


NR 
353 678 
907 424 


1077 701 


6265 055 


7440 683 
FI 3° 262 


73-74 
413 903 
102 880 


298 606 


416 250 
40 525 
1272 164 


1394 917 


5270 562 


9779 125 


446 118 


change in budgeting procedures 


74-75 
319 29 
136 669 


399° 920 


585 573 
NR 
1601 291 


1601 291 


5914 826 


5914 826 
600 


75-76 
637 687 
166 669 


380 574 


683 036 
NR 
1867 435 


NC2 


6121 174 


NC 
336 296 


76-77 
749 126 
151 810 


388 816 


786 385 
NR 


2076 237 


NC 


6984 421 


NC 
340 680 


77-78 
G39 °235 
172 744 


428 657 


$13 018 
NR 


2353 654 


NC 


7350 810 


ue 
600 
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FIAURE AA| 


GENERAL GaNERNME NT EXPENDITIRES (IN 1474-79 DoLL ARS) 


DOWARZ ° 
mr © et 
+} Xe 

Ox 

b a 
$x 

10 
Vee 70-7) W-72 72-75 73-74- R-e 1-7 


O foPULATION LAMuEP 2 YEARS 
X PoPulstion LAGGep | YEAR 


%-77 1EB 


© WURRENT POPULATION 
4- PPULATION LEADED | YEAR. 


FLARE Haz 
GENERAL GOVERNMANT EXPENDITIRE? FER OTHAR EXPENDITRES 
EXCWUIDINA DEBT Ze2NICE 
PATIO 
Fo x 
PS 
x 
py 
> § x 
X 
./0 
ae 70-1 NI-TZ I-78 1> 14 WY 9-No 


To-17 77-8 


-248- 


The results of this analysis was shown in Figure GG-2. From 
the second figure, it appears that general government expendi- 
tures are approaching a certain constant proportion of the 
total operating budget. Indeed a curvalinear regression of 
the following form, even with so few sample points, (degrees 


of freedom = three) is highly significant and stable. 


Y=a- &1/t) (GG- 4) 


where: Y = ratio of General Government 

Expenditures to all other 

expenditures (Total Operating 

Budget ) excluding debt service, 

- and 

t = time such that FY 73-74 equals 

1, FY 74-75 equals 2, and so 

forth. 
The regression coefficients are a= .329 and B = .029 with 
Standard errors of .009 and .017 respectively; r? is .904 with 
a standard error of the entire model as low as .0001245. Thus, 
the ratio of general government expenditures to total Operating 
budget is approaching its asymptotic value of .329 very rapidly 
at fiscal year 1977-78 (t=5). ‘The quantity 86/5 is already 
negligible (.006) in that year. Moreover, the estimated a is 
remarkably stable with a value that is more than 35 times its 


Standard error. 
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Based on this analysis, it was recommended that the CRIS Model 


use the proportion .33 of non-general government expenditures 


(excluding debt service) as an estimate of general government 


expenditures. 


Thus, the general form of the estimating equation is as shown 


in GG-5 below. 


General Government Expenditures = .33 * Total Operating Budget (GG-5) 


(without debt service) 


The first operation, then, is to calculate the total operating 
expenditures for all subsystems. In each case, the expenditures 
for the specific subsystems are exclusive of the costs for debt 
service. This is referred to as the non-general government 


operating budget (NGGOB). 


The costs included in this calculation are only those for the 
Gity or Fairfield, The total cost of the school districtiis 
excluded although the maintenance costs for Sewer pipes are 


considered. 


In the following eguation, the non-general government 

Operating budget (NGGOB) is calculated as the sum of the costs for 
police (TPC), fire protection (FCT), sewer pipe maintenance 
(SPMC), operation of the water treatment plant and delivery 


system and construction of water pipes (WOMC and CCWP, respec- 
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tively), maintenance and construction of streets (STC), and 
parks and recreation (PRTC). 


NGGOB = (TPC) 4) + FCTp,,. + WONCEy). + 


t+] 


(GG-6) 


CCWP,, + STC. , + PRTC 


1 1 t+1) 


From this sum, the total general government expenditures (GGE) 
can be calculated. Equation GG-7 computes the general government 
expenditures by multiplying the non-general government expendi- 
tures by the regression determined coefficient and adding the 
cost Be debt service on general obligation bonds passed subse- 


quent to the Jarvis-Gann Amendment (PMTBJ). 


GGE m5 33, * NGGOB, ,) + PMTBJ (GG-7) 


t+] p,t+l 
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DEVELOPMENT SCHEDULE (INDUSTRIAL) 


Zo eT ep eton Field 


Type of Schedule 
Year 


Value, (Light Industrial) 


Square Footage 

Acreage 3 
Number of Structures ; A 
Employees +444 
Value (Heavy Industrial) é EABSES 

Square Footage 

Acreage as PEER i 
Number of Structures . Cees alae 
Employees 

Lane Feet (1 Lane) Eu 

Lane wreet, (2 lanes) 5 a ea 
Lane Feet (3 Lanes) 

Lane Feet (4 Lanes) 7A Se 


Sewer Pipe 6" Diameter (Lengths in Feet) 
Sewer Pipe 8" Diameter 

Sewer Pipe 10" Diameter 

Sewer Pipe 12" Diameter 

Sewer Pipe 16" Diameter 

Sewer Pipe 18" Diameter 

Sewer Pipe 24" Diameter 


Sewer Pipe 30" Diameter (me 
Sewer Pipe 36" Diameter ics ee fe CUS 
Water Pipe 6" Diameter | 1 ee 
Water Pipe 8" Diameter a 


f CEE 


Water Pipe 10" Diameter 

Water Pipe 12" Diameter 

Water Pipe 16" Diameter 

Water Pipe 18" Diameter 

Water Pipe 24" Diameter 

Water Pipe 30" Diameter 

Water Pipe 36" Diameter 

Number of Water Meters ion 
Sewer Usage (Gallons/Acre/Day) 


Water Usage (Gallons/Acre/Day) OEE e 


Plannin. Distuict 
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Number 


DEVELOPMENT SCHEDULE (RESIDENTIAL) 


Description 


Type of Schedule 

Year 

Single Family Units 0-2 Bedrooms 
Average Value 

square’ Footage 

Single Family Units 3 Bedrooms 
Average Value 

Square Footage 

Single Family 4+ Bedrooms 
Average Value 

Square Footage 

Total Acreage Single Family 
Multi-Family Units 0-1 Bedrooms 
Average Value 

Square Footage 

Multi-Family Units 2 Bedrooms 
Average Value 

Square Footage 

Multi-Family Units 3+ Bedrooms 
Average Value 

Square Footage 

Total Structures Multi-Family 
Total Acreage Multi-Famil 

Lane Feet (1 Lane) 

Lane Feet (2 Lanes) 

Lane Feet (3 Lanes) 

Lane Feet (4 Lanes) 

Sewer Pipe 6" Diameter (Lengths in Feet) 
Sewer Pipe 8" Diameter 

Sewer Pipe 10" Diameter 

Sewer Pipe 12" Diameter 

Sewer Pipe 16" Diameter 

Sewer Pipe 18" Diameter 

Sewer Pipe 24" Diameter 

Sewer Pipe 30" Diameter 

Sewer Pipe 36" Diameter 

Water Pipe 6" Diameter 

Water Pipe 8" Diameter 

Water Pipe 10" Diameter 

Water Pipe 12" Diameter 

Water Pipe 16" Diameter ° 
Water Pipe 18" Diameter 

Water Pipe 24" Diameter 

Water Pipe 30" Diameter 

Water Pipe 36" Diameter 
Planning: District 
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Number 


WO MANA S&WN-H 
. See fumes, Noch Ge oud) 


-Water Pipe 30" Diameter 


DEVELOPMENT SCHEDULE (COMMERCIAL) 


Description . Field 
Type of Schedule 
Year 
(Retail) Value F K 
Square Footage Ht; 
Acreage 3. 
Employees 
Sales (Gross) # Boies 
Sales (Taxable) 7 
Number of Structures 
(Office) Value Cit) mia 
Square Footage . (Od ela ae ee 
Acreage 2 eee 
Employees 
Sales (Gross) 3 Se Bee 
Sales (Taxable) al) es ea 
Number of Structures ca a A OS 
Lane Feet (1 Lane) Bmvisnis: 
Lane Feet (2 Lanes) BRewe 
Lane Feet (3 Lanes) 41); aed ans 
Lane Feet (4 Lanes) Ammo 


Sewer Pipe 6" Diameter -(Lengths in Feet) 


Sewer Pipe 8" Diameter | |e 
Sewer Pipe 10" Diameter i 
Sewer Pipe 12" Diameter . BERS e. 
Sewer Pipe 16" Diameter 


Sewer Pipe 18" Diameter oe 


Sewer Pipe 24" Diameter 
Sewer Pipe 30" Diameter 
Sewer Pipe 36" Diameter 
Water Pipe 6" Diameter 
Water Pipe 8" Diameter 
Water Pipe 10" Diameter 
Water Pipe 12" Diameter 
Water Pipe 16° Diameter 
Water Pipe 18" Diameter 
Water Pipe 24" Diameter 


Water Pipe 36° Diameter 
Number of Water Meters 
Sewer Usage (Gallons/Acre/Day) st ie) | 
Water Usage (Gallons/Acre/Day) a) 

Planning District 
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PERE DALE 


Base Data and Parameters not Updated by Model but May be 


PSTD 


FSTD 


Botp 


PS'ED 


vO 


2 


se) 


Pa 


ec 


Z3 


Changed by the 


User 


DESCRIPTION 


Capital cost of equipment 


Capital cost of sttbhstation 


Cost of crew 


Maintenance cost 


Minimum DUE to create ESSA 


Acreage standard zone 1 


Acreage standard zone 2 


DU standard zone 1] 


DU standard zone 2 


DUE standard zone 1 


DUE standard zone 2 


Base Data Updated by the Model Available for Fach Year 


PANG 


1 


BANG. -Z 


AAR 


1 


2 


i 


PUSS Das UD 


Increment 
Increment 
Available 
Available 
Available 
Available 
Available 


Available 


for FE standard zone 
for F standard zone 2 
residential acreage zone 1 
residential acreage zone 2 
commercial acreage zone l 
commercial acreage zone 2 


industrial acreage zone l 


industrial acreage zone 2 


3 
4 
1. 
= Py 
[hy 
‘ 
as 
» Ss 
‘ 
i in 
s facts 
: » 
. 


» 
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AAT 1 Available total acreage zone 1 

AAT 2 Available total acreage zone 1 

ADR 1 Developed acreage residential zone |] 

ADR 2 Developed acreage residential zone 2 

ADC 1 Developed acreage commercial zone ] 

ACD 2 Developed acreage commercial zone 2 

BDI yal Developed acreage industrial zone 1 

ADI 2 Developed acreage industrial zone 2 

ADO 1 Developed acreage other zone l 

ADO 2 Developed acreage other zone 2 

Paya Developed acreage total zone l 

AoE 2 Developed acreage total zone 2 
Computed for Each Year 

NAME DESCRIPTION 

FCCT Total eapival costes 

FCO Total operating costs 


(Cub Goneek Goi 
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POLICE DATA 
Base Data and Parameters not Updated by Model but May be | 


Changed by the User 


NAME DESCRIPTION | 
SOKPOP Sworn officers per 1000 population | 
SOFTS Sworn officers/full time slot | 
SOVEH Sworn officers/vehicle 
XINVEH Investigative personnel/vehicle 

SPFTS Support personnel/full time slot 

SUPFTS Supervisory personnel/full time Sloe 
POEFTS Operating expenses/full time Slot 

XNVFTS Investigative personnel/full time slot 
WRSO Wage rate sworn officers 

WRSP Wage rate Support personnel 

WRI Wage rate investigative personnel 

WRS Wage rate Supervisory personnel 

CPE Cost of new vehicle 

avy. | Trade-in Value/vehicle 

PCAM Patrol car average annual miléage 

VIAM Investigative vehicle average annual mileage 
CPMM Maintenance cost/mile 

VCM Vehicle Operating cost/mile 


Base Date Updated by the Model Available for Each Year 


NAME DESCRIPTION 
arent naieesacie see ts 


EV Number of existing patrol cars 
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eo Number of existing investigative vehicles 

SO Sworn officers (existing) 

SP Support personnel (existing) 

SUP Supervisory personnel (existing) 

XINV Investigative personnel (existing) 
Computed for Each Year 

NAME DESCRIPTION 

SCSO Salary costs for sworn officers 

SCSP Salary costs for support personnel 

SCINV Salary costs for investigative personnel 

SCSUP Salary costs for supervisory personnel 

ro Total salary costs 

PCC Vehicle capital costs 

PCMC Patrol car maintenance costs 

IVMC Investigative vehicle maintenance costs 

CMP Total vehicle maintenance costs 

PCOC Patrol cas operating costs 

TVoc Investigative vehicle operating costs 

voc Total vehicle operating costs 

POE Department operating costs (other than salaries) 

oc Total operating costs 


LPC Total. police “costs 
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EDUCATION DATA 
Base Data and Parameters not Updated by Model but May be 


Changed by the User 


NAME DESCRIPTION 
BAV Base year a.v. in district 

PTRNB Property tax rate (non-bond) 

PRTB Property tax rate (bond) 

STD) Standard maximum Capacity K-6 

Si D2 Standard maximum Capacity 7-8 

ST De3 Standard maximum Capacity 9-12 
STDF Standard square foot/pupil K-6 
STDE 2 Standard square foot/pupil ‘7-8 
STDP: 3 Standard square foot/pupil 9-12 
CPM Transportation cost/pupil mile 

BI Bond interest rate (new) 

Cr Cost/acre of land 

GPP 1 Operating cost/pupil K-6 

GPRS? Operating cost/puprl 7-8 

CPEs Operating cost/pupil, 9-12 

STDP 1 Standard core school Capacity K-6 
STDP 2 Standard core school Capacity 7-8 
SiDP 3 Standard core school Capacity 9-12 
STDC 1 Construction cost/square foot K-~6 
STDC rz Construction cost/square foot 7-8 
SIDC: 3 ‘Gonstreneies cost/square foor 9-12 


AS 1 Standard acres/pupil K-6 
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AS 2 Standard acres/pupil 7-8 

AS 3 Standard acres/pupil 9-12 

REVP 1 Revenue/average daily attendence federal 

REV} é Revenue/average daily attendance othey state 
REVP 3 Revenue/averaqe daily attendance other 

REVP 4 Basic equalization aid/averaye daily attendance 
REVP. 5 Foundation minimum K-8 

REVP 6 Minimum tax rate K-8 

REVP 7 Foundation minimum 9-12 

REVP 8 


Minimum tax rate 9-12 


Base Data Updated by the Model Available for Each Year 


NAME DESCRIPTION 

eoAP TT Variable capacity zone 1 K-6 
WVCAP 12 Variable capacity zone 1 7-8 
VCAP 13 Variable Capacity «zone Je9= iz 
WCAP 21 Variable capacity zone 2 K-6 
PCAP 22 Variable capacity zone 2° 7=8 
REAP 923 Varlable capacity zone 2 G-=1Z 
CAPMAX 11 Maximum capacity zone 1] K-6 
CAPMAX 12 Maximum capacity Zone? Li7=6 
CAPMAX 13 Maximum capacity zone 1 9-12 
CAPMAX 21 Maximum capacity zone 2 K-6 
CAPMAX 22 Maximum capacity zone 2 7-8 
CAPMAX 23 Maximum capacity zone 2 9-12 
ENR ll Enrollment zone 1 K-6 


ENR 12 


Enrollment zone 1 7-8 
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ENR 13 Enrollment zone, 1 9-12 

ENR 21 Enrollment zone 2 K-6 

ENR 22 Enrollment zone 2 7-8 

ENR 23 Enrollment zone 2 9-12 

Brot. 1 Total buses Fairfield planning district 
BIOT’ 2 Total buses Cordelia planning district 


Computed for Each Year 


FR Federal revenue 

OSR Other state revenues 

OR Other revenues 

PTNB Revenues from property tax (non-bond) 
PTB Revenues from property tax (bond) 
EQF Revenues from equalization aid 
TR Total revenues 

LOC Total costs 

BAL Balance 

CAPT Capital costs (bond payments) 
PORTC Cost of new portables 

BTO Total new buses 

PMTP Principal payment for new bonds 


PMTI Interest payment for new bonds 


Base Data and Parameters not U 


NAME 


PART 


PART 


PART 


SURV 


SURV 


SURV 


SURV 


SURV 


BERT 


XX 


AGE 


AGE 


INGVE: 


AGE 


AGE 


AGE 


Lng 


eZ 


ve 


14 


iW) 


ik 


-264- 


DEMOGRAPHIC DATA 


pdated by Model but May be 


Changed by the User 


DESCRIPTION 

School participation rate K-6 

School participation rate 7-8 

school participation rate. 9-12 

Survival rates ages 1-4 

Survival rates ages 5-12 

Survival rates ages 13-14 

Survival rates ages 15-18 

Survival rates ages 18+ 

Fertility rate*of females 15—44 

Number of females/100 15-44 

Age proportion distribution single 
family 0-2 bedroom age 1-4 

Age proportion distribution sangic 
fami ly 0-2 bedroom ages o— az 

Aqe proportion. distribution Sing ie 
family 0-2 bedroom age. 13-14 

Age proportion distributcronm sang te 
family 0-2 bedroom age 15-18 

Age proportion distribution, single 
family 0-2 bedroom age IS 

Age proportion distributions sangde 


family 3 bedroom age 1=4 


AGE 


AGE 


AGE 


AGE 


“AGE 


AGE 


AGE 


AGE 


AGE 


AGE 


AGE 


AGE 


Ze 


23 


24 


25 


By 


32 


33 


34 


Bh) 


41 


42 


43 


44 
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Age proportion distribution single 
family 3 bedroom age 5-12 

Age proportion distribution single 
family 3 bedroom age 13-14 

Age proportion distribution single 
family 3 bedroom age 15-18 

Age proportion distribution single 
family 3 bedroom age 18+ 

Age proportion distribution single 
family 4+ bedroom age 1-4 

Age proportion distribution single 
family 4+ bedroom age 5-12 

Age proportion distribution single 
family 4+ bedroom age 13-14 

Age proportion distribution Single 
family 4+ bedroom age 15-18 

Age proportion distribution Single 
family 4+ bedroom age 18+ 

Age proportion distribution multi- 
family 0-1 bedroom age 1-4 

Age proportion distribution multi- 
family 0-1 bedroom age 5-12 

Age proportion distribution multi- 
family 0-1 bedroom age 13-14 

Age proportion distribution multi- 


family 0-1 bedroom age 15-18 


AGE 45 


Waly 5) 


AGE > 2 


AGE. 53 


AGE 54 


PGi 5) 


AGE 62 


Gio. 6:3 


AGE 64 


AGE 65 


GROW 


VRATE 1 


VRATE 2 


VRATE. 3 
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Age proportion distribution multi- 
family 0-1 bedroom age 184 

AGE Proportion distribution malt. 
family 2 bedroom aye 1-4 

AGe +pEOpOEti on distributionemurti= 
family 2 bedroom age 5-12 

Age proportion distribution multi- 
family 2 bedroom age 13-14 

AGée- preportronsdi strabutveon muse 2 
family 2 bedroom age 15-18 

AGe proportion Gistribucionemuale.— 
family 2 bedroom age 18+ 

Age proportion distribution multi- 
family 3+ bedroom age 1-4 

Age proportion distribution multi-— 
family 3+ bedroom age 5-12 

Age proportion distribution musts 
family 3+ bedroom age 13-14 

Age ‘proportion disterubut pon amule rn 
family 34. bedroom age Vo-1e 

Age proportion. distribution muita 
family 3+.bedroom age 13+ 

Growth Tate for Bursin 

Vacancy rate, single family Q=2 bedroom 

Vacancy rate single family 3 bedroom 


Vacancy rate single family 4+ bedroom 


Vacancy rate multi-family 0-1 bedroom 


Vacancy rate multi-family 2 bedroom 


Vacancy rate multi-family 3+ bedroom 


Single family 0-1. bedroc 
Single family 3 bedroom 
Single family 4+ bedroom 
multi-family 0-1 bedroom 
multi-family 2 bedroom 


multi-family 3+ bedroom 


VRATE 4 

VRATE 5 

VRATE 6 

VTOT Total vacancies 
HHS IZE oh Household size 
HHSIZE 2 Household size 
HHSIZE 3 Household size 
HHSIZE 4 Household size 
HHOoZE 5 Household size 
HHSIZE 6 Household size 
TRAVIS 


Base Data Updated by the Model Available for Fach Year 
NAME, DESCRIPTION 
FPOP 11 Warriveldeolannina- dia ra oe age 1-4 
FPOP Ta Fairfield planning district Ag eo = le 
EPOR 13 Fairfield planning district age 13-14 
EPOr el) 4 Fairfield planning district age 15-18 
BRO wT Fairfield planning district age 18+ 
PROP Zr: Cordelia planning district age 1-4 
FPOP 22 Cordelia planning district age 5-12 
BPOD ss Cordelia planning district age 13-14 
PPOR.4 Cordelia planning district age 15-18 
EPROP e25 Cordelia planning district age 18+ 
TEMPH- 11 Vacant units (t-l) zone 1 Single 


Travis Air Force Base population 


family 0-2 bedroom 


LEMPH 


TEMPH 


TEMPH 


TEMPH 


TEMPH 


TEMPH 


TEMPH 


TEMPH 


TEMPH 


TEMPH 


TEMPEH 


NAME 


HU 


12 


i 


14 


1 We: 


16 


24. 


PAE 


23 


24 


26 


2268 


Vacant units (t-1) zone l Single 
family 3 bedroom 

Vacant units (t-1l) zone 1 single 
family 4+ bedroom 

Vacant units (t-1) zone © multae 
family 0-1 bedroom 

Vacant units (t-1) zone 1 multi- 
family 2 bedroom 

Vacant units (t=1) zone 1 multi- 
family 3+ bedrooms 

Vacant units (t-1l) zone 2 single 
family 0-2 bedroom 

Vacant units (t-1) zone 2 single 
family 3 bedroom 

Vacant units (t-1) zone 2 single 
family 4+ bedroom 

Vacant Units (t=1) "zone 2 muller 
family 0-1 bedroom 

Vacant units (t-1) zone 2 multi— 
family 2 bedroom 

Vacant units (t-l) zone 2 multi-= 


family 3+ bedroom 


Input from the Development Schedules 
DESCRIPTION 
New housing units (development schedule) 


zone 1 single family 0-2 bedroom 


HUT 
HUT 
HUT 
HUT 
HUT 

HUT 
HUT 
HUT 
HUT 
HUT 


HUT 


NAME 


12 


1s 


14 


15 


16 


Zu 


22 


23 


24 


ihe: 


26 


Oe 
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New housing units (development schedule) 
zone 1 single family 3 bedroom 

New housing units (development schedule) 
zone 1 single family 4+ bedroom 

New housing units (development schedule) 
zone 1 multi-family 0-1 bedroom 

New housing units (development schedule) 
zone 1 multi-family 2 bedroom 

New housing units (development schedule) 
zone 1 multi-family 3+ bedroom 

New housing units (development schedule) 
zone 2 single family 0-2 bedroom 

New housing units (development schedule) 
zone 2 single family 3 bedroom 

New housing units (development schedule) 
zone 2 single family 4+ bedroon 

New housing units (development schedule) 
zone 2 multi-family 0-1 bedroom 

New housing units (development schedule) 
zone 2 multi-family 2 bedroom 

New housing units (development schedule) 


zone 2 multi-family 3+ bedroom 


Computed for Each Year 
DESCRIPTION 


Suisun population 


-270- 


eee Old Fairfield population 

ae New population 

SUMPOP 1 Total Suisun population 

SUMPOP 2 Total old Fairfield population wn 
Cluding Travis 

SUMPOP: 3 Total new population 

SCHL aL Total school enrollment K-6 

SCHL 2 Total school enrollment 7-8 

SCHL 3 Total school enrollment 9-12 

SCHLN 1l 7 New students zone 1 K-6 

SCHLN 12 New students zone 1 7-8 

SCHLN I3 } “New students zone 1 9-12 

SCHLN 21 New students zone 2 K-6 

SCHLN: 22 New students zone 2 7-8 

SCHLN 23 New students zone 2 9-12 

POPN 11 New population zone 1 age 1-4 

BORN deZ New population zone 1 age 5-12 

POPN 13 New population zone 1 age 13-14 

POPN 14 New population zone 1 age 15-18 

POPN 15 New population zone 1 age 18+ 

POPN 21 New population zone 2 age 1-4 

POPN 22 New population zone: 2 age osi2 

POPN 23 New population zone 2 age 13-14 

POPN 24 New population zone 2 age 15-18 

POPN 25 New population zone 2 age 18+ 

Au New housing units (less vacancies) 


zone 1 single family 0-2 bedroom 


HU 


HU 


HU 


HU 


HU 


HU 


HU 


HU 


HU 


HU 


HU 


az 


aD 


14 


1S) 


16 


Pad) 


ae 


ae) 


24 


22 


26 
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New housing units (less vacancies) 
zone 1 single family 3 bedroom 
New housing units (less vacancies) 
zone 1 single family 4+ bedroom 
New housing units (less vacancies) 
zone 1 multi-family 0-1 bedroom 
New housing units (less vacancies) 
zone 1 multi-family 2 bedroom 
New housing units (less vacancies) 
zone 1 multi-family 3+ bedroom 
New housing units (less vacancies) 

zone 2 single family 0-2 bedroom 
New housing units (less vacancies) 
zone 2 single family 3 bedroom 
New housing units (less vacancies) 
zone 2 single family 4+ bedroom 
New housing units (less vacancies) 
zone 2 multi-family 0-1 bedroom 
New housing units (less vacancies) 
zone 2 multi-family 2 bedroom 
New housing units (less vacancies) 


zone 2 multi-family 3+ bedroom 


ae 
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